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ANNOUNCEMENT. 

The first volume of the Forestry Quarterly was published 
under the auspices of the New York State College of Forestry by 
a board of managers and advisers formed of students, alumni and 
faculty members of that institution. 

With its second volume, owing to the closing of the college, 
the Quarterly enters upon an independent career, being published 
privately under the direction of a board of editors representing 
the profession at large and coming from the various centers of 
professional forestry work. 

This wider representation in the editorship of the Quarterly 
will, it is hoped, establish confidence in the authoritative and 
representative character of the publication, give it greater pro- 
fessional interest, and increase its usefulness in the direction in 
which the main ambition of the publishers lies, namely, to make 
it the organ for inter-communication on technical and professional 
subjects among the rising generation of foresters. 

With this aim foremost, the editors invite all those in the pro- 
fession to contribute towards the success of this first professional 
journal by contributing to its pages and by adding its volumes 
to their libraries. 

Besides original articles, of which the publication of at least 
twelve is expected during the year, special attention will be given 
to reviews of foreign and home forestry literature. With regard 
to the foreign literature it is intended to so brief the more im- 
portant papers as to make reference to the originals as much as 
possible unnecessary. It is expected to make the journal of in- 
terest not only to professional foresters but to all who are actively 
interested in the management of timber lauds, especially lum- 
bermen and those charged with the forestry interests of the vari- 
ous states. 



FOREST FIRES IN THE ADIRONDACK^. 

Perhaps never since vegetation clothed the Adirondack Moun- 
tains did fires cause so much destruction to forests as occurred 
last spring. Never before were the forests in more fit condition 
to be burned. They had never been so extensively lumbered 
and there never had been so much brush on the ground. The 
brush had never been thrown into better piles for burning, and it 
was never more dry. There was perhaps never a severer drouth, 
and never did a drouth occur at a worse time. During April and 
May, spring months when rains are usually abundant, scarcely a 
drop of rain refreshed the earth. The vegetation, nearly always 
dry in the spring, became tinder and the least spark was sufficient 
to set the forest afire. Not a day passed but a hundred fires were 
started. The mountains, with dense, black smoke rising from 
them, looked like volcanoes. At times, a sheet of flame could be 
seen climbing the hillside. The smoke settled dense and blue 
upon all the hills; the sun had a lurid color ; at night the stars 
were obscured and the moon rose dull and red above the smoky 
and smoking horizon. The destruction of the forest was hastened 
by a stiff breeze in the daytime, which at times rose to a high 
wind. At night, the fires ran slowly, as the air was usually calm 
and cool and occasionally a dew fell. 

A discussion of the causes of these forest fires, of the means 
used in controlling them, of the condition in which they have left 
the forest, and of the vegetation that may come upon the burned 
areas, will not be without interest and profit. 

Causes of Forest Fires. 

As appears from the reports of the Forest. Fish and Game 
Commission, the carelessness of farmers in burning brush to clear 
land for agricultural purposes is the cause of the majority of forest 
fires. The chief danger periods are in the months of April and 
May, before the leaves have unfolded on the trees, and in 
September and October after the leaves have fallen. During 
these months the dry leaves and twigs on the ground, unprotected, 
as they are during the summer by green shrubbery and grass and 
during the winter by the snow, are easily ignited by sparks from 
fallow fires. The green leaves of shrubs and trees on account of 
the moisture they contain are resistant to fire, and the boles of 
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the trees also do not burn so easily while the sap is flowing freely. 
The chief influence of the green leaves, however, lies in their 
transpiration and shade. During the summer, trees, shrubs and 
herbs exhale much moisture, while evaporation under the shade 
of the leaves is reduced. As a result the air of the forest is kept 
very humid and hence the decaying vegetation upon the forest 
floor becomes moist and less inflammable. In the summer, there- 
fore, a forest fire does not start easily and, being started, is easily 
put under control. It is for this reason that the law permits 
fallow fires to be set during the summer months, while it prohibits 
such burning in the months of April and May and from Septem- 
ber sixteenth to November tenth. 

Farmers suffer but little hardship from this prohibition. In the 
spring the fallows can be " picked up" and the material can be 
thrown into piles around stumps and logs where it will inconven- 
ience plowing and sowing but very little. These heaps can then 
be fired in August after the crop is gathered or in the late fall or 
winter. To be sure, the farmer is usually busy in August, and 
though the material burns admirably in dry cold winter weather, 
it is not very pleasant to work in the snow, and some farmers 
take their chances on violating the law by setting their fallow 
fires in spring. A few such violations may occur through igno- 
rance of the law as is sometimes pleaded. Such ignorance, how- 
ever, is without excuse since firewardens are appointed in every 
forest town, part of whose duty it is to instruct farmers in the law 
relating to fallow fires. Besides, fire notices are posted on trees, 
stumps, fences, barns and other convenient places along the public 
roads. Those who can read will find it difficult to be ignorant of 
the law, and those who cannot, will find it easy to be informed. 

Though fallow fires may ordinarily cause the greatest damage 
to the forests, yet it must be conceded that most of the fires last 
spring were set by sparks from the railroad engines. The law 
requires that all inflammable material shall be cleared from the 
right of way twice a year, that all engines shall be properly 
screened with spark arresters, and that the track shall be thor- 
oughly patrolled in a dry time. On most roads the law was com- 
plied with, and on some the utmost caution was exercised, and 
yet on these latter fires occurred. One such case in point was 
that of a fire which broke out on the branch road between Lake 
Clear Junction and Saranac Lake. The trains on this road were 
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all propelled by the same engine. The engineer was not only 
careful to see that his engine was properly screened, but ran his 
trains so that sparks would not be unnecessarily thrown out. The 
right of way was well cleaned and eight men patrolled the branch 
which is only six miles long, and yet a fire was set on this road 
that burned over an area of one thousand acres. 

Engines running through forest districts will continue to set 
fires as long as coal is used for fuel. The difficulty lies in the 
fact that a screen with mesh small enough to arrest all sparks 
will not allow sufficient draft to move a train, especially heavily 
laden with freight. The screen in use has between the wires 
open squares a quarter inch on a side. With this screen an en- 
gine drawing a freight train up grade sends forth a shower of 
burning cinders, mauy of which are a quarter of an inch in di- 
ameter. The only solution to this phase of the fire problem seems 
to lie in the practicability of substituting oil for fuel. Oil has 
been used successfully for three years on a branch road running 
from Clearwater to Raquette Lake, a distance of nineteen miles. 

The danger is greatly reduced by the removal of rubbish along 
the right of way twice a year as is required by law. The law 
does not state how this material is to be removed, but it is usually 
burned, — often out of season. Section-men do not seem to be 
aware of the fact that the law relating to fires for clearing land 
governs the railroads as well as the farmers in setting fires, pro- 
hibiting the burning of the right of way during the months of 
April and May and from September sixteenth to November tenth, 
both inclusive. As on the fallows loose materials should be 
picked up and thrown iuto piles and burned in the late fall or in 
winter. Dry grass should be burned in August or September so 
as to protect the forest from fall fires. Only so much grass 
should be burned each day as the section men can easily control 
and extinguish at night. 

Forest fires are occasionally of incendiary origin. Some mali- 
cious persons consider the burning of a forest in a dry time to be 
an easy way of redressing a grievance. Shielded by the depth 
and density of the forest, they consider it easy to escape detection, 
and usually it is only on circumstantial evidence that such law- 
breakers can be convicted. Two persons have been prosecuted 
by the Chief Firewarden for setting fires last spring. One was 
fined and one sent to prison. 
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A few degenerates, finding a motive in the wages paid for fight- 
ing fire, burn the forest, or at least keep the fire going after it has 
started. One who becomes familiar with the people of the woods 
must conclude, however, that such persons are rare. In the 
mountains are found farmers, many of whom entertain hunters, 
fishermen and people who come to the woods for health or en- 
joyment ; guides whose occupation it is to pilot strangers through 
the forest ; lumbermen who reap their harvest from the woods ; 
and many others whose sustenance is dependent directly or indi- 
rectly upon the forest. These all have a personal interest in 
protecting the forest from fire. 

Besides, the wages paid are not so alluring as to induce ordi- 
narily law-abiding men to burn forests. Of 132 forest towns, one 
hundred and ten pay $2 a day; three pay $1.75 ; ten, $1.50 ; five 
$1.25 ; and four pay as low as $1 a day. Firewardens, of whom 
there are from 3 to 10 in a town, receive $2.50 a day, when on 
duty. The fire is usually a long walk from home ; the fire is 
usually hot, the smoke offensive and fire fighting is very hard 
work. Moreover, as the bills must be approved by the town fire- 
warden, audited by the town board and passed upon by the com- 
mission before they can be paid, the money for fighting fire is 
usually long delayed. Indeed, this delay is often a hardship, as 
the men who fight fire usually need their pay promptly to support 
themselves and families. The truth of the matter is, that it is 
difficult to obtain sufficient men to fight fire, even at the highest 
wages the towns are permitted to pay. 

Berry pickers are responsible for some forest fires. Huckle- 
berry marshes are common in the valleys among the mountains, 
and frequently, too, the bushes are abundant on the hills. The 
latter is especially true in the Catskill mountains. In some places 
the berries are gathered as a commercial product, and many peo- 
ple, while the crop lasts, make it their sole occupation to collect 
them. These people have learned that by burning over the 
bushes in the fall of the year the crop in the succeeding summer 
is made much more abundant, and until recent years some of 
these huckleberry patches were burned over annually. These 
fires, especially the ones occurring on the hills, were very de- 
structive to the forests. Since the establishment of the firewar- 
den system, the practice has been broken up. Lawless berry- 
pickers, however, still set such fires occasionally, and the forests 
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suffer as a consequence. If such marshes or hills are private 
land the law permits them to be burned over, the time being: gov- 
erned, however, by the law relating to fires for clearing land. 

Campers have their share in forest destruction. The law per- 
mits fires to be kindled in the forest for the purpose of cooking, 
warmth and insect smudges, but before such fires are kindled, suf- 
ficient space around the spot where the fire is to be lighted must be 
cleared from all combustible material ; and before the place is 
abandoned fires so lighted must be thoroughly quenched. Some 
campers fail to comply with the law and their fires break away 
and destroy the forest. 

Pipes, cigars and cigarettes in the hands of careless smokers 
also have their share in forest destruction. 

Methods of Fighting Fire. 

Dense smoke rising from the forest is presumptive evidence that 
the forest is on fire, and it is the duty of the nearest firewarden 
to see that it is extinguished as soon as possible. Promptness is 
imperative, as a forest fire often runs rapidly. A fire which oc- 
curred near Saranac Lake ran during the first five hours a distance 
of three miles. If the district firewarden had done his duty as 
soon as he learned of the fire, not more than two hundred acres 
would have been damaged. Action was delayed, however, and 
two thousand acres of valuable forest was burned over. 

It is important to have a sufficient number of men. It is al- 
ways cheaper to have too many than too few. I have frequent- 
ly heard the assertion that rain is the only thing that will put out 
a forest fire when once it gets well started. This impression is 
wrong. 1 I have seen in the evening a fire raging in the forest 
with fury almost appalling, fed by dry bushy tops and old dry 
rotten logs. Tongues of flame slapped the sides of old dry stubs 
and streamed from their tops. The fire roared with a high wind 
and left the green trees black and devoid of foliage. The next 
morning there was only smoke arising here and there from the 
black logs, ground and trees. A dozen determined men had 
brought the wild fury under complete control and neither earth 
nor sky had given a drop of water, not even a dew, and the west 
wind lent its best aid to the flames. 

1 This impression appears to be in many localized cases not so erroneous, 
especially if the fire has gained such size and headway, that it requires a 
larger number of men than is under ordinary circumstances available. — Ed. 
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A forest fire need be fought only on the forest floor. The fire 
does not burn the trees to ashes. 1 Some few rotten ones may be 
thus consumed, but the forest will still be left standing, the trees 
dead and blackened. The ground may be left covered with ashes, 
but it will be from the leaves, brush and old logs that were on the 
ground. Many of these old logs too, and much of the brush will 
remain to add. their blackness to that of the trees. It is this dead 
material on the forest floor that endangers the forest ; without it 
the forest would not burn. It is this that carries the fire from 
tree to tree. The fire, to be sure, will cross through the branches, 
but does so only with difficulty. A fire of only slight extent can 
often be extinguished, especially if the air is calm, by whipping 
out the flame at its margin with green boughs or by beating it out 
with shovels or by sweeping the burning material inwards on to 
the ground already burned over. If the wind is high, however, 
or if the fire has gained much headway, the best way to stop it is 
to make a trench around it. 

The tools necessary are shovels, pails and axes. A cross-cut 
saw may also at times be used to good advantage. Where min- 
eral soil is easily obtainable the most efficacious way to extinguish 
a fire is to make a trench around it. In this, of course, the shovels 
are the most serviceable tools. The leaves and smaller brush are 
scraped back, making a path at least a foot wide — three feet wide 
if time will permit. Mineral soil is then thrown along this path 
and makes an effective check to the fire. The trench should be run 
at a safe distance from brush piles, and poles and logs should be 
removed from it, as the fire readily crosses on these. It is in the 
removal of these that the axes come in. Often it saves time and 
labor to run the trench around a large log rather than to cut the 
log away. If it must be left across the trench, soil should be 
rubbed thoroughly into its surface, or, better still, soil may be 
piled up around it. The distance from the fire at which the trench 
should be placed will depend upon the severity of the fire. Of 
course, the closer it is placed the more timber is saved. The ra- 
pidity with which the fire is running, the intensity of the heat, or 

1 But, the fire running up the trees, especially old "snags'* and old 
loose-barked birches, burning bark and brands will be thrown long distances, 
carried by the wind, and set new fires on the ground. This was last 
summer a very prolific cause of propagating fires, making it apparent that 
the removal of these snags and old trees with loose bark is a proper precau- 
tion in checking fires. — [Ed.] 
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the density of the smoke may force its location at a considerable 
distance. The character of the ground, too, may also be a de- 
termining factor. Near the fire the duff may be deep, while 
farther away sand may easily be obtained. The trench should be 
made entirely around the fire on the side towards which the fire 
is moving. Fire generally goes to the wind, but I have known 
it to move in the opposite direction. Instead of the trench a ditch 
is sometimes dug about a foot wide and eight or nine inches deep, 
but this takes much time and is scarcely more effective than the 
trench. It may be advisable where the duff is deep to dig a 
ditch. Sometimes, where it is convenient to do so, three or four 
furrows are ploughed around a fire. 

Water can be used to good advantage where it is easily obtain- 
able, and especially where mineral soil is hard to get ; for exam- 
ple, on rocks covered only with vegetable mould or where the 
duff is thick. The application of water, however, usually takes 
much time and labor, as it is generally to be found only in the 
lower places, while the fire is usually on the higher land, and 
hence the water must be carried up hill. Besides it soon evapo- 
rates and leaves good again the conditions for fire. In using the 
water, a brush consisting of a large handful of cedar or spruce 
twigs is dipped into a pailful of water and then slashed upon the 
blaze along the margin of the fire. Even a very intense fire may 
in this way be put under control. 

Back-firing is a method sometimes resorted to in fighting fire. 
When a fire is approaching a stream or a road and is so intense 
that there is strong probability of its crossing, a fire is set along 
the barrier on the side towards the main fire. Being less intense 
at first, this fire is more easily kept from crossing, and, meeting 
the main fire, the two die out for want of fuel. Sometimes the 
trench is used as a limit from which to set back-fires. According 
to law, back-fires can be set only under the authority of the fire- 
warden. 

Fire lines are sometimes made through the forest. These are 
intended to check the fire and to be used in case of necessity as a 
limit from which to back-fire. They are usually not more than 
ioo feet wide. All the trees are cut down and removed from 
them, together with any brush or old rotting logs that may be 
found on the ground. The idea is European, but, as far as we 
know, it has not been carried out in this country as it is in 
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Europe. There the fire lines are kept free from all inflammable 
material, while here stumps are left in the ground to rot ; rasp- 
berry bushes are allowed to grow thick ; leaves and dead grass 
accumulate, and this material exposed to the sun as it is, and per- 
mitting a stray draft of air, gives, in a dry time, excellent condi- 
tions for carrying fire. Besides, to any one who gives heed to 
the aesthetic features of our forests these fire lines are an un- 
pleasant sight — a gash in the forest. Since fire runs only on the 
ground, fire-lines would prove more effective if the green trees 
were left standing, the ground being cleaned of all loose, inflam- 
mable material. The trees by their shade would keep down 
raspberry bushes, grass and all such light-needing plants, and 
would keep the soil moist. Besides the beauty of the forest would 
be preserved. 

The men should be kept pretty well together in making the 
trench or quenching the flame with water, but as the company 
advances putting the fire under control along its margin men 
should be left on guard, each one given his beat and held respon- 
sible for it. Otherwise, the flame rising again where it has been 
once extinguished and breaking across the trench, much of the 
work will have been in vain. Thus when the trench is com- 
pleted, every part of it should be under guard. 

The early morning is a good time to check a fire. In the even- 
ing about sundown the air becomes calm and the dew begins to 
fall ; the fire subsides and does not burn brightly again until 
about eight or nine o'clock the next morning. As a rule, one 
man at break of day can accomplish more in putting a fire under 
control than ten men can do at noon. 

A fire once checked should be watched constantly. Fire will 
smolder in the duff all summer, and in a dry time there is no 
safety. Until there is a good, drenching rain, men should be 
left on guard. The firewarden should, if possible, devote his 
whole time to the fire, but if he cannot do so, he should at least 
visit it frequently and see that the men are kept at work— fixing 
up the trench, putting out smoldering embers, chopping down 
burning stubs, from which in a high wind fire may be hurled 
across the trench. A man who can see nothing to do should be 
discharged. 

These are the ordinary means used in fighting fire. Under 
certain extraordinary circumstances, extraordinary means can be 
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used. A fire in a forest close to Saranac Lake Village was ex- 
tinguished by means of a long hose attached to a hydrant in the 
village. Along the N. Y. C. Railroad, water carried in a large 
iron tank was driven upon the flames through a hose attached to 
a pump on the engine. At Nehasane Park, two cars were spe- 
cially fitted up for fire fighting, one was a water tank and one 
with boiler, engine and pump. 

When the fire is far from human habitation, a camp should be 
established. This will save the energy of the men used in walk- 
ing to and from the fire. Besides, they will be on hand early in 
the morning, or in case of a high wind arising at night their ser- 
vices might be needed. Some old lumber camp may be available 
or tents may be pitched for this purpose. In fact, even tents are 
scarcely necessary, for, in a dry time when fires need to be 
fought, men can make themselves comfortable with a few blankets 
on a bed of balsam boughs with no other covering than the dome 
of heaven. 

One cook with an assistant " cookie" can provide for about 
fifteen men. The following list gives the supplies used in eigh- 
teen days by a camp of fifteen fire-fighters located last spring on 
McKenzie Mountain : — 44 loaves of bread ; 158 lbs. flour ; 21 lbs. 
crackers ; 31 lbs. cookies ; 40 lbs. butter ; 5 hams ; 10 lbs. pork ; 
6 lbs. chipped beef ; 6 lbs. ham loaf ; 6 lbs. veal loaf ; 60 doz. 
eggs ; 20 lbs. lard ; 8 lbs. cheese ; 33 cans milk ; }4 bush, beans ; 

1 case baked beans ; 5 bush, potatoes ; 60 lbs. sugar ; 18 lbs. coffee ; 
8 lbs. tea ; pepper ; 5% lbs. baking powder ; 1 lb. soda ; sack of 
salt ; j4 doz. lemons ; total cost $91.67. 

The utensils used in the same camp were as follows : — 1 baker ; 

2 frying pans ; 1 broiler ; 3 camp kettles ; 1 bean kettle ; 1 tea 
pot ; 1 dish pan ; 1 bread pan ; 3 small pans ; 2 pails ; 1 dipper ; 
y 2 doz. large spoons ; 1 large knife ; 1 pancake griddle ; 1 rolling 
pin ; 1 cake board ; 4^ doz. tin cups ; 3 doz. tin plates ; i l /2 doz. 
knives and forks ; 3 doz. spoons ; 2 doz. blankets ; 1 doz. towels ; 
hammer and nails ; 2 pack baskets ; 2 axes ; 1 oil can ; 2 lanterns. 

Condition of the Burned Forest. 

It is interesting to observe the condition in which a fire leaves 
a forest. The swamps are left green except in unusually dry 
years. These are usually moist even in a very dry time, and the 
fire unable to run on the ground burns to the edge of the swamp 
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and dies out. [Not always ! Ed,] In the pure hardwood for- 
est the dry leaves and twigs and old logs on the forest floor are 
burned, and if there is not much of this, the trees are blackened 
only around their bases but not severely burned. The tops are 
left green, and most of the trees will live. In mixed forests where 
the softwoods have been lumbered and the old tops left lying in 
the forest, the trees are nearly all killed, the bark being burned 
and the softwood also denuded of foliage. In the pure ever- 
green forest, even where lumbering has not been carried on, most 
of the trees are killed. The needles and duff formed from these 
make a hotter fire than the leaves and wood iu a hardwood forest. 
The pitch in the trees also adds intensity to the flame. 

Of the Adirondack trees the beech and hard maple are perhaps 
the most resistant to fire. The birch, on account of its loose 
bark, suffers much. The hemlock falls an easy prey to the 
flames, and the spruce is a close second. White pine is some- 
what resistant, but is more easily injured than the hardwoods. 
The cedar and balsam burn readily, but are usually in the swamps 
where they are protected by the wet moss and duff. 

What Becomes of the Burned Timber. 

The reader may be desirous to know what becomes of a forest 
in .which the trees have been killed by fire. If the forest belongs 
to a private individual it is lumbered. If the timber can be re- 
moved before the borers injure it, the lumber is as good as that 
from green trees. Timber burned last spring will still be quite 
good next winter. If left in the forest, however, till the follow- 
ing winter, it will be much worm eaten. Timber placed in the 
water will keep for several years. 

The timber on State land cannot be removed. A clause in the 
State Constitution prohibits the removal of timber, dead or alive, 
from State lands. The burned timber on large areas must stand 
as a menace to the remaining forest. The burned trees left in the 
forest will blow down and form good fuel for more fires that will 
extend and burn more forests. There are in the Adirondacks 
many large areas once covered with fallen trees that have been 
burned over time and again, until now they are as clean of logs 
and stumps as a cultivated field. Rot, insects and fire will re- 
move this timber, and these will not confine their ravages to the 
dead alone but will attack also the living trees. It is wanton 
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waste to leave so much dead material in the forest, denying its 
use to the present generation, and hastening the time when future 
generations must do without these valuable woods. 

The Future of the Burned Forest. 

There is a common notion that the forest will restore itself ; 
that the valuable species of trees will again cover these burned 
wastes. Such hope is in many cases vain, at least within reason- 
able time. Poplar, white birch and bird cherry will probably 
occupy the ground, and the maple, the birch and the beech may 
in a long time work in among them. Even the balsam may in 
time show its green foliage thick among the hardwoods ; but the 
hope that the hemlock, the spruce and the pine will by natural 
regeneration again cover the soil is a poetic dream. The white 
pine that was taken from the Adirondacks by the lumberman, or 
that was burned off in previous years, has not been restored (in 
competition with the hardwoods! Ed.) That valuable timber, 
speaking from a commercial standpoint, is gone from the moun- 
tains, and the spruce and hemlock will in a short time be left 
only on State lands, and not even on these if fires are allowed to 
devastate the forests as they did last spring. The small scrubby 
spruce of the marshes and swamps is reproducing itself in abun- 
dance ; but such stuff never makes timber. Upon the uplands 
where the spruce that grew fine and large was felled by the axe 
or burned off the young growth is very scarce. 

Protection Needed. 

The forests we have are the best that we shall have for a long 
time to come, and any measure that will give them better protec- 
tion than they now have should receive the hearty support of the 
citizens of the State. The forest, lumbered as it is at present, 
becomes a veritable fire trap. The tops of the felled trees are 
thrown into.piles where they soon dry out with the sun and wind, 
and decay very slowly. This brush becomes most inflammable 
in a dry time, and it is chiefly on account of it that forest fires 
are so destructive. The removal of this material by any artificial 
means would be a costly operation ; besides the forest soil is im- 
proved by leaving it in the woods. The lumberman should, 
however, be required to so trim the tops that all material left in 
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the forest would lie close to the ground. The natural process of 
decay, hastened by the moist earth, would then soon remove the 
danger. 

The firewardens are to be commended for their valiant work 
against the fires last spring. Had it not been for them, with their 
army of fire fighters, the fires would have gone over probably 
twice the area. In addition to the firewarden system, however, 
the state forests should be patrolled. Col. William F. Fox, Super- 
intendent of State Forests, in his report for the year 1900 to the 
Forest Fish and Game Commission, calls attention to this need as 
follows : 

" The most important benefit to be derived from a well organized 
force of patrols would be in the prevention of forest fires. True, 
we have firewardens in each town ; but their duties are confined 
to the extinguishing of fires. Their work does not commence 
until after a fire has started ; the work of the patrol is directed to 
the prevention of fires. The best way to fight fires is to have no 
fires. A patrol would know of each hunter, fisherman, tourist, 
or picnic party that came on his township. He would follow 
them, caution them about carelessness in this respect, and see 
that their camp or coffee fires were extinguished when they moved 
on. He would also be in a good position to obtain the necessary 
evidence for a prosecution if these wandering parties violated the 
provisions of the law relating to the use of fire in the woods. 

During the dry season of 1899 there were 327 fires in the Adi- 
rondacks ; but none of these occurred on the private preserves, 
although these preserves include one-third of our northern for- 
ests. Their exemption was due to the fact that their lands were 
constantly patrolled. The preserves employed ninety-eight patrols 
in all ; the State did not employ one." 

In the fires of last spring the private preserves as well as the 
state lands suffered severely. But the conditions were extra- 
ordinary. The drouth was so long continued aud the material 
in the forest had become so inflammable that fires would have 
occurred whatever protective system might have been previously 
devised. It is safe to say that had it not been for the patrols 
along the railroads and on private preserves the devastation 
would have been vastly greater. 

A. Knbchtbi,. 



EFFECTS OF FROST UPON FOREST VEGETATION. 

The effects on forest growth of temperature below the freezing 
point, or frost, are seldom considered, though they often cause 
serious damage. The damage consists in nipping young trees 
and the tender parts of old ones — new shoots, leaves, flowers, 
and fruits ; in heaving young plants out of the ground ; and in 
producing frost cracks and other defects in the trunks of trees 
which reduce to a great extent the market value of the timber. 

Frosts may be divided into general frosts, or such as act upon 
considerable territory, and local frosts, or those confined to com- 
paratively small areas. The time of the year during which frosts 
occur divides them into early or fall frosts, winter frosts, and late 
or spring frosts. The influence of winter frosts upon arborescent 
forest vegetation can be only general, whereas early frosts and 
late frosts can be local as well as general. The frosts of the 
transitory periods of the year, spring and fall, are of greater 
danger to arborescent forest vegetation than winter frosts. Fall 
(early) frosts are less dangerous than spring (late) frosts to old 
trees, which suffer and succumb only during exceptionally severe 
and snowless winters. Early frosts affect arborescent forest 
vegetation chiefly on elevated exposures, while late frosts are 
especially dangerous in low, warm places. 

Early or Fall Frosts. 

The effects of fall frosts upon forest vegetation may be ob- 
served in the northern part of the United States as early as Sep- 
tember. They are due to a fall to 32 ° F. in the temperature of 
the lower layers of air shortly before sunrise, the temperature 
during the day may be 66° F. or even more. Early frosts are 
seldom the result of a general fall of temperature, being almost 
always the result of loss of heat by plants through radiation. In 
low, wet places where the air does not move freely, the same effect 
is brought about through the evaporation of water from the soil, 
and the consequent lowering of the temperature of the bottom 
layers of air. But the destructive effects of autumnal frosts upon 
vegetation are due to sudden falls of temperature, which are al- 
ways fatal to plants. 

Early frosts injure seedlings and young shoots which have not 
had time to acquire sufficient strength to withstand cold. They 
often retard the maturing of forests fruits, and thereby cause de- 
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fective crops of seed. Their injury to the flower buds is fre- 
quently the only reason why trees do not bloorn the following 
spring and bear seed. The rarity of seed years in forests grown 
on elevations is chiefly due to fall frosts. The weather in the fall, 
therefore, determines to a great extent whether the coining year 
will be a seed year or not. Another effect of early frosts is to cause 
the leaves to fall prematurely and thus produce certain chemical 
changes in the wood. When the fall of leaves is not hastened by 
early frosts, the mineral substances of the leaves, as potash and 
phosphoric acid, are stored in the tree trunks before the normal 
dropping off commences. Leaves affected by early frosts com- 
mence to fall suddenly, and thus carry to the ground mineral sub- 
stances which would otherwise remain in the wood. Deprived of 
its mineral components, the wood consists of more perishable 
organic substances, and in consequence decays more rapidly. 

Early frosts are particularly damaging in coppice forests, which 
should be cut in the spring during the most active movement of sap. 
They kill the sprouts which appear after cutting, because dur- 
ing summer the latter have not time to become woody and strong. 
Fall frosts have also an injurious effect upon the diameter accre- 
tion of old trees, in that they retard the lignification of the annual 
layers of wood. This leads to doubling the layers and the forma- 
tion of so-called " false rings." More often, however, early 
frosts separate the sapwood from the extreme layer of heart wood, 
which then commences to decay. 

Not all trees, however, are sensitive to early frosts in the same 
degree. Broad leaved species suffer most ; conifers, least. At a 
given geographical latitude and elevation above the sea level, 
species classed in poor soil as sensitive to early frosts, become 
less sensitive when grown in very fertile soil. This is explained 
by the fact that in good soils species rise above the frosty layer of 
air at the ground in a shorter time. Whatever accelerates the 
growth of trees tends at the same time to make them less sensi- 
tive to early frosts. 

The greatest injury by early frosts is done to forests that grow 
in the neighborhood of valleys, swamps, and low wet places sub- 
ject to fogs ; northerly and easterly slopes particularly manifest 
the injurious effect of early frost. Observations show that young 
stands growing densely and uninterrupted by clearings or open- 
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ings, are more insured against injurious effects of early frosts 
than open and irregular stands. 

Frosts, preceded by rains which cannot run off owing to shallow 
soil and impermeable subsoil, are very dangerous. The ice form- 
ed from the water in the soil requires one tenth more space than 
did the water, and this expansion pushes up layers of soil, which 
in turn pull up plants and tear their roots. When thawing begins, 
the shortened roots of the plants cannot support them and conse- 
qently they fall over. This form of damage is particularly fre- 
quent with shallow-rooted species. The lighter the soil, the more 
young trees are heaved out, so on soft, sandy soils the danger of 
damage of this kind is greater than on soils with opposite qualities. 

From the description of the conditions under which frosts 
become dangerous to plants, every forester can deduce means for 
the struggle with the evil. 

i . When areas to be reforested are liable to damage from early 
frosts on account of topographic and soil conditions, they should 
be planted with species least sensitive to early frost. 

2. An existing stand subject to the injurious effects of early 
frosts, should be replaced by a stand of similar species, not so 
sensitive to early frosts. 

3. When the topography, soil, exposure, etc., favor the injuri- 
ous effects of early frosts, high forest should be the only silvi- 
cultural system used. Coppice forest should be avoided under 
such conditions. 

4. In places subject to injury from early frosts owing to the 
deficient run-off, a system of drainage should be established. 

5. In reforesting areas subject to the effects of early frosts, 
planting should be preferred to sowing, and seedlings two to three 
years old should be used. If it is desirable to raise species sensi- 
tive to early frosts, it would be wise to start an open stand of hardy 
species and then to grow the sensitive species under their protec- 
tion. 

6. On the edge of the forest exposed to cold winds, species 
such as White Pine and Spruce should be planted for protection. 

7. Stands should be kept dense, but not to such an extent as 
to prevent their aeration ; such stands should, therefore, be 
thinned. 

8. Seedlings in nurseries as well as in plantations affected by 
early frost should be abundantly watered before sunrise in order 
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to " drive the cold out " of the plants and prevent rapid thawing 
by the sunbeams. 

Late or Spring Frosts. 

Frosts in late spring are more dangerous to vegetation than 
early fall ones. Often they nip the tender, succulent, young veg- 
etation when the temperature of the air is even 2 to 4 degrees 
above the freezing point. 

In the northern part of the United States late frosts are danger- 
ous even in the second half of May. Arborescent vegetation in 
low places bordering on swamps, along rivers, and in valle} r s in- 
accessible to free currents of air, is injured most frequently. 
This is because air is a poor conductor of heat, and because the 
layers of it in proximity to surface-evaporating water become 
colder and colder, cooling off the vegetation unless replaced by a 
current of warmer air. 

Foresters are especially afraid of morning frosts in the period 
when buds burst open, because at that time a temperature which 
freezes water will kill the tender buds. After the buds have 
opened, late spring frosts are dangerous while the trees are bloom- 
ing, even a temperature of 4 to 7 degrees above freezing point 
often causes a poor seed year. 

Especially great injury is done by spring frosts in plantations 
on southern, eastern, and southeastern exposures. On these 
slopes vegetation awakens early in the spring before the dangers 
from late frosts are over, and its tenderness makes it a ready vic- 
tim. Northern and western exposures, as well as elevated places, 
are more favorable in this respect, because the awakening of veg- 
etation under such conditions begins late, when all danger from 
frost has already passed. 

Much less harm is done in dry or open places and in the neigh- 
borhood of valleys frequently overhung by fogs. 

Nature itself suggests a few remarks as to the ways by which 
it is possible to deal with late frosts. 

i. Tender, young vegetation is well protected from injury by 
late frosts by the shade of old trees. In places unfavorable in 
this respect, forest regeneration should be by means of gradual 
thinnings, and the more dangerous the frosts for the young trees 
the more prolonged should be the period of regeneration in order 
to gradually prepare the young growth to resist frost. In case of 
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existing danger from late frosts such a natural regeneration is 
much safer than an artificial one, which is, as a rule, preceded by 
clear cutting the old trees. By reflecting the heat back to the 
young growth the old trees play the same part in regard to the 
latter as the dress in regard to the human body. 

2. In moist soil drainage is a very important preventive of late 
frosts, since in the process of evaporation the water absorbs so 
much heat from the surroundings as to cause the freezing of the 
plants. Besides draining the ground, it is useful to open stands 
enough to facilitate access of air-currents, the movement of which 
drives cold air away from the young trees. 

3. In the artificial reforestation of moist places preference 
should be given to planting as against sowing, since the tender, 
sown plants, especially their tips, are very subject to injury from 
late frosts. On such places planting in mounds is recommended. 
By such planting the young trees are placed in a soil ouly mod- 
erately fresh, instead of a moist one, and are elevated above the 
frosty layer of air. It is recommended, therefore, to plant in 
such places seedlings tall enough to have their tender tips above 
the influence of the cold layer of air. 

4. To protect young seedlings in nurseries from late frosts, the 
spaces between the rows of young trees should be covered with 
dry moss, straw, chaff, etc. Such covering should be laid in the 
fall and left until all danger from late frosts is over in late spring. 

5. Everything that helps to retard the awakening of vegeta- 
tion in the spring, like late sowing or planting, establishing 
nurseries on northern exposures, or cooling the deeper layers of 
soil by means of pipes, lessens the danger from late frosts. Pipes 
are especially useful in this respect. In summer the air enters 
the pipes and warms the deeper layers of soil, thus accelerating 
the growth of seedlings. In winter the cold air goes into the 
pipes and freezes the ground to a greater depth. If the warm, 
spring air is prevented from entering the pipes, the ground keeps 
cool, and the awakening vegetation is retarded until the danger 
from late frost is over. 

It is necessary to keep in mind that in case of early as well as 
of late frosts, plants suffer not so much on account of water 
freezing in the cells of the wood as from rapid thawing. This 
newly formed water readily penetrates the intercellular space 
through the slackened walls, and causes the plants to become 
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withered and watery. When water freezes in the cells the ice 
forces more or less of the air in the cells into the intercellular 
spaces. The decrease of the amount of air in the cells starts the 
decomposition of chlorophyll, which accounts for the usual brown 
or yellow coloration of plants nipped by frost. When plants af- 
fected by frost thaw slowly, their tissues and cells have time 
enough to acquire normal elasticity before the decomposition of 
the whole plant occurs. 

To the measures and methods already recommended for dealing 
with early frosts and late frosts may be added many others which 
are in common use by horticulturists, gardeners, etc. Sprinkling 
plants at night with caustic lime and covering the spaces between 
rows of seedlings with dry moss, are measures worth mentioning. 
To the same category of measures belongs the production of 
clouds of smoke by burning after midnight without sufficient air, 
manure, straw, litter, moss, etc. The limited access of air is 
necessary because only then does smoke form in abundance and 
spread like fog over a plantation. The burning heaps should be 
CQvered by sod in order to retard the process of burning and thus 
help produce much smoke. They should be so scattered as to 
have one heap every 70-105 square feet. By these " smudges M 
loss of heat by the soil and plants through radiation is prevented. 

Young plants heaved out of the ground should, of course, be 
put back again and the bed spriukled with compost or with ashes 
mixed with fertile soil. 

Winter Frosts. 

With the decrease of the temperature of the air to the freezing 
point of water, all physiological functions are discontinued and 
plants enter the period of winter rest. In this state our forest 
trees withstand winter fairly well. Broad-leaved trees endure 
frosts reaching-36 F, and conifers-47 F, provided the forest 
floor is covered with a thick layer of snow. Severe winter with 
little snow, and winters accompanied with frequent thaws cause 
much damage to the woods. 

Many young seedings with shallow root systems are heaved out 
of the ground on wet places during severe, snowless winters, 
while seedlings with well developed and deep root systems under- 
go laceration of the roots. 

The bark on stumps of broad-leaved trees frequently loosens. 
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Water penetrates between the bark and the wood and, congealing, 
increases in volume and tears the bark from the wood. Such in- 
jury weakens the sprouting capacity of the stump, and in cases of 
very severe frost destroys it completely. It tells, therefore, main- 
ly on coppice forest. 

Severe frosts cause what are known as frost cracks on the trunks 
of large trees. These frost cracks reduce the technical value of 
the trunk, which in time becomes fit only for cordwood. The 
cracks are caused by the contraction of the wood of the trunk 
under the influence of cold. When subjected to severe cold, 
the cells in wood lose part of their water by its being trans- 
formed into ice. The effect of low temperature is consequently 
the same as that of drying, i.e., contraction of the wood. Since 
the contraction is in the direction of the circumference of the tree 
and of the medullary rays, the cracks always run lengthwise the 
tree. If the contraction of the wood occurred uniformly in all di- 
rections no cracks would be formed. The outer layers of the 
wood are richer in water and its increased volume when congealed 
helps the primary cause of cracks. The contraction of the wood 
begius when the temperature reaches the freezing point, and pro- 
ceeds in direct ratio with the decrease in temperature. Upon 
thawing, the wood regains its original volume. Deep frost 
cracks are not formed at once, but a crack hardly perceptible at 
first gradually increases with the decrease in temperature. The 
formation of frost cracks is not affected by severe and prolonged 
frosts so much as by sudden drops in temperature following thaws. 
In any event cracks probably never form before the temperature 
falls to 20° F. 

Frost cracks occur most frequently at the end of winter, often 
not long before the awakening of vegetation from the winter rest. 
They happen at night, oftentimes between midnight and sunrise. 
At that time the loweriug of the temperature attains its maximum 
and consequently the contraction of the wood is greatest. If a 
considerable drop of temperature occurs suddenly in the evening 
after a warm day, the cracks occur before midnight, and the mo- 
ment of their formation is accompanied by sounds like pistol dis- 
charges. 

Hardwoods with large pith rays, like oak, ash, maple, or beech, 
are particularly subject to frost cracks. Conifers less so, only 
spruce and fir having frost cracks frequently. Isolated trees are 
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more subject to frost cracks than those in dense forest. In large, 
old trees frost cracks occur more often than in young and slim 
specimens, because the difference in temperature of the outer and 
inner layers of wood is greater in old trees than in young ones. 
Trees on heavy, wet soils suffer more from frost cracks than those 
on light, dry soils. Cracks are found most frequently on the 
southern and eastern sides of the trunk and extend from the bot- 
tom to the top of the tree. Some cracks extend almost to the 
pith of the tree. When warm weather sets in, the cracks close 
and are covered over, but hardly ever to such a degree as to en- 
tirely disappear. Under the action of frosts in following years 
they re-appear and become deeper. 

The injury caused by cracks is enhanced by their being start- 
ing points for rot, since water, fungi, and insects easily find abode 
in these. 

Only preventive measures, like drainage, planting in mounds, 
etc. , can be applied against the heaving out of young seedlings 
on areas to be reforested. In nurseries heaving is easily prevent- 
ed by covering them completely with dry moss or leaves. When- 
ever possible the ground between the rows of plants should be 
covered with compost, organic refuse, sawdust, etc. Besides in- 
creasing the fertility of the soil in the nursery all these ma- 
terials are beneficial in still another respect. Being poor conduct- 
ors of heat, in their slow but constant chemical decompositson, 
they give off some heat, which is absorbed by the soil, and in this 
way prevent too much freezing of the ground and the consequent 
heaving out of the young plants. 

In order to prevent the detachment of the bark on the stumps 
of hardwoods and thus to preserve their sprouting capacity, the 
trees should be cut almost level with the ground. The stumps 
may then be readily covered with dirt and snow, which will pre- 
vent the bark from tearing loose. If the cutting of low stumps is 
for some reason prevented, the surface of the stump should slant, 
so as to shed water. Stumps of especially valuable species should 
be covered with leaves, dry grass, and forest litter for the winter. 
Such covering also increases the sprouting capacity of the stump. 

The formation of frost cracks can be averted only by indirect 
measures, like keeping the forest dense, draining wet places, and 
raising a mixed forest of conifers and hardwoods. 

Raphael G. Zon. 



NOTE ON RELATIVE FROST HARDINESS. 

In the spring of 1903 there occurred in western Maine and in 
New Hampshire a succession of frosts of unusual severity. Three 
nights in succession, from May 23rd to 26th, heavy frosts fell 
and in some localities the apple crop and field crops were damaged 
severely. At Jefferson, N. H., ice formed as thick as window 
glass, and the mercury fell as low as 27 F. 

The writer in early June took a trip around the upper Andros- 
coggin River in both Maine and New Hampshire, a country lying 
as a rule between 1000 and 1500 ft. above sea level. The effect 
of the frost was very marked throughout, and brief note was 
taken of the effect on different species. 

Most strikingly affected was the Ash. Whether the foliage of 
this species was in a specially tender condition is not known, but 
at any rate the leaves on every tree seen were completely black- 
ened. Beech too was made very conspicuous in the landscape. 
The brown autumn color sprinkled all through the woods on the 
slopes was due to crippled beeches, and even small trees under a 
full cover of foliage were frequently affected. Maple and Yellow 
Birch, the other most common broad leaf constituents of our 
old growth woods, were seldom or never affected when so stand- 
ing under shelter. Rock Maple as a shade tree however and 
single Yellow birches were sometimes nipped. 

The surprise of the occasion came with Paper Birch, Betula 
papyrifera. This northern tree, which also ascends our moun- 
tains was, if any, supposed to be frost hardy. On the contrary 
in the region of Berlin and Jefferson half the trees in the young 
second growth had their foliage curled up, although nothing like 
that damage was to be seen in the lower situations either up or 
down river. Basswood wherever seen was also found to be 
damaged. The only deciduous tree species which as far as ob- 
served was entirely free from frost damage proved to be the 
Poplar. 

Among the minor constituents of the forest similar difficulties 
were observed. Bird cherry and willows escaped injury entirely 
while Elder and Sumach was very uniformly frosted. Hazel also 
was hard hit while Cornel proved much more hardy. Mountain 
Ash suffered occasionally. All these are light-needing species, 
growing in the open, found near roads or in pastures. 
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The shrubs which mainly make up the undergrowth of our 
mixed and hard wood forests are Mountain and Striped Maple 
{acer spicatum and pennsylvanicuni) and the Witchhobble ( Vibur- 
num lantanoides). These also occur in the open. Of the three 
the first appeared somewhat the most susceptible. It was gener- 
ally frosted in the open but it was also affected occasionally under 
forest cover. The other two when standing in the open were 
frequently blighted. On all these minor species some very inter- 
esting illustrations of the protecting influence of the higher 
growth were noted. 

Austin Cary. 



CURRENT LITERATURE AND REVIEWS. 
RAINFALL, RUN-OFF AND FOREST COVER. 

The Relation of Rainfall to Run-off. By George W. Rafter. Water 
Supply and Irrigation Papers, No. 80. United States Geological Survey. 
Pp. 104. Pigs. 23. 

The Diminished Flow of the Rock River in Wisconsin and Illinois 
and its Relation to the Surrounding Forests. By G. Frederick Schwarz. 
Bulletin, No. 44. Bureau of Forestry. Pp. 27. PI. vi. 

The run-off of a stream is influenced by many complex condi- 
tions, as, for instance, amount of rainfall and its intensity, nature 
of soil, slope of surface, and area and configuration of catchment 
basin. It is also influenced by geologic structure, forests, wind, 
force of vapor pressure, and other elements. Data are still lack- 
ing for a really satisfactory discussion of the question, although 
they have accumulated so rapidly during the last few years that 
many conservative conclusions can be drawn which may be ac- 
cepted as substantially true. 

Mr. Rafter, in his paper on the relation of rainfall to run-off, 
carefully cousiders the work of other investigators of the subject, 
interprets their results and presents them in the form of many 
very interesting conclusions. It may suffice to call attention 
especially to the following : 

There is no general expression giving accurately the relation of 
rainfall to run-off. 

The errors in rainfall measurements are so large that one may 
safely state that nearly all measurements are mere approxima- 
tions. 

The run-off of a stream is materially influenced by the number 
of lakes within its catchment area. Streams with large evapora- 
tion are, so far as known, always deforested. 

The ground water must be taken into account in order to under- 
stand all the peculiarities of flow. A very important effect of 
forests is in increasing the ground-water flow. 

It is uncertain whether difference in geology has much influ- 
ence on run- off, although it appears that porous, sandy soils do 
considerably affect the result. There are, however, a number of 
cases which indicate that it may have an important influence, 
although an examination of the evidence shows that the theory 
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that forests materially influence the run-off is more reasonable 
than that percolation through geologic formations exercises much 
influence. 

So far as present information goes there is little or no relation 
visible between topography and the run-off of streams ( ? Rev.). 
Deforestation appears to exercise a much more important influence. 

It is uncertain whether forests in any way influence the quantify 
of rain fall. 

The extent of forest cover seems to have considerable effect on 
the run-off of streams, catchments with dense forests showing 
larger run-off for the same rainfall than those which are deforested. 
As a tentative proposition it may be said that the removal of 
forests notably decreases stream flow. 

Catchment areas from which municipal water supplies are 
drawn should be heavily forested. This is a broad proposition 
merely. 

These conclusions while probably in perfect accord with the 
training of every American forester, are nevertheless especially 
gratifying when appearing in a publication of the Geological 
Survey, some of the members of which have often denied the 
beneficial effects of forest covering, on the run-off. Among the 
various watersheds considered by Mr. Rafter in his discussion is 
that of the Croton, and under the title " Forestation of theCroton 
Catchment Area" he presents the following argument : 

11 In considering the question whether the forestation of the 
catchment area of the Croton water supply is advisable it may be 
pointed out that if the Croton watershed were forested there is no 
probability of reaping the full benefit under from 75 to 100 years. 
On this point the following statement by Dr. B. E. Fernow, is 
pertinent : ' The one thing in which the forestry business differs 
from all other business is the long-time element, for it takes 100 
years and more to grow trees fit for the use of the engineer, the 
builder, and the architect ; hence the dollar spent now in its first 
start must come back, with compound interest, 100 years hence.' M 

This broad statement made merely as a general illustration and 
for the purpose of accentuating the time element in forestry busi- 
ness is hardly pertinent, when referring to this specific case, for in 
the first place the benefit desired is not the dollar, but the protec- 
tion of the watershed against soil washes, bacteria, and loss of 
water by evaporation, and in the second place systems of manage- 
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ment with shorter rotations, like coppice or otherwise, could be 
employed, and moreover there may be salable materials derived 
before final harvest. 

The author then continues by making the folio wing calculation : 

1 'In order to forest the watershed it would be necessary to acquire 
the entire area, which so far as the writer can ascertain, could 
hardly be done for less than $100 per acre. At this rate the 
catchment area of 339 square miles would cost $21,696,000. The 
planting out of the trees could hardly cost less than $20 per acre 
additional, but in order to make the estimate as reasonable as 
possible we will take it at $10 per acre, which makes an additional 
sum of $2,169,900, or a total of $23,865,900. For the sake of 
the argument, we will assume that on this watershed in 120 years 
the full effect of forestation would be realized. This would give, 
as an average, an increase of from 4 to 6 inches in run off. For 
the purposes of this discussion we may assume it at 5 inches. 

If we assume the annual interest at 3 per cent, and place this 
sum at compound interest for 120 years, we have at the end of 
that time the sum of $779,510,000, We would pay, therefore, 
this large sum for, perhaps, 75,000,000 gallons per day at the end 
of 120 years. It is true there would be some increase in water 
supply after about 30 years, and the supply might be expected to 
go on increasing until their average increase of yield was attained 
in 120 years. But the increase in water supply would not be at 
all commensurate with the increase of capitalization. Hence it 
does not seem expedient to suggest the forestation of the Croton 
catchment area. ,, 

This is a most erroneous conception of the financial and other 
aspects of the problem and we should like to reconsider the vari- 
ous points made by the author in this discussion. 

The author evidently believes that $10 per acre is a low esti- 
mate for artificial reforestation, yet it can be done on a large scale 
for much less than that. Moreover, there already exists within 
the watershed a considerable area of woodlots, parks and groves 
which only requires protection and time to increase their value for 
watershed purposes to the maximum. The area requiring reforest- 
ation is thus largely decreased. 

The presence of these patches of woods together with the nu- 
merous trees in fields and along the roads will render natural re- 
forestation possible in many cases ; and thus again the area 
requiring to be artificially restored is lessened. 
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We must distinguish between the two means of the forest 
to increase the run off. One, and probably the main one, is the 
foliage, which prevents free circulation of air, intercepts the sun's 
rays and decreases the temperature range, diurnal and annual ; 
these effects directly and proportionately decrease evaporation and 
hence increase the run-off. The other means is in changing the 
quality of the soil by the deposition of litter which decomposes, 
mixes with the soil, keeps the soil granular and more permeable, 
and renders evaporation less rapid. 

The author states that the effects of reforestation would only 
begin to be felt in the thirtieth year and would reach their maxi- 
mum at the one hundred and twentieth. It would be difficult to 
bring good argument for this position. 

When the plantation is made the effect of the foliage is virtu- 
ally nothing, no shade is cast and no winds are obstructed, but 
the foliage rapidly increases until crown cover is complete and the 
ground entirely shaded. This may be expected from a properly 
planted $10 plantation in not less than 10 to 20 years, and by the 
20th year the full foliage effect will have been attained. 

On the other hand the improvement of the soil and its resulting 
effect on evaporation takes place more slowly and gradually. 
When its maximum effect is reached will depend on the species 
planted, and its density, the soil and the site generally, but it will 
be attained certainly not much later than the foliage effect. 

As to the financial outcome of a plantation, a more reasona- 
ble calculation, we believe, would be as follows : We will allow 
the cost of planting at $10 per acre. The rotation may be placed, 
instead of 120 years, as 80 years ; the interest rate, which for 
current safe investments is now 3%, can for such a permanent, 
long investment properly be reduced to 2j^ per cent. We can 
assume an average rate of growth of 80 cubic feet of avail- 
able wood for 80 years, not an extravagant yield, which would 
make the final harvest 6,400 cubic feet, the stumpage price 
of which by the time it is harvested, in the neighborhood of 
New York, may be confidently placed at 12 cents (best price now 
prevailing in Prussian markets) making the total income $768, to 
which 20% for returns from thinning may be added, making the 
total $921, just the amount to which the $110 original expendi- 
ture has compounded. But then the soil is still left, fully paid for, 
to repeat this yield, which Mr. Rafter has left out of his calcula- 
tion, and the effect on the water flow has really cost nothing. 
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With more professional method we might have simply stated the 
present value of a continued intermittent rent of only $768, leav- 
ing the returns for thinning to pay for caretaking ; this value is 
$122.88 as compared with the expenditure of $no, showing quite 
a margin for possible miscalculation as to price. We hope on re- 
consideration, in the light of these statements, Mr. Rafter will 
revise his statement as regards the foresting of the Croton water- 
shed which is desirable, even if it were not directly profitable. 

The first part of the bulletin on the Diminished Flow of the 
Rock River, by Mr. Schwarz, gives in some twenty pages the ex- 
pert advice asked for by the residents of this region through their 
Representative in Congress. After an apparently brief study of 
conditions in the field and of the opinions of residents the author 
seeks to apply the principles of rainfall as affected by forest cover 
as these have been developed in France and Germany. Professor 
Ramann's work and that carried on by M. Raoul de Drouin de 
Bouville near Nancy are cited as authorities and extracted tables 
are given to show the effect of crown cover in intercepting a portion 
of the precipitatton. 

A table is also given which shows beyond cavil that the rainfall 
has decreased during the fifteen years 1885-1900. This period 
we would judge too short to be taken as the basis of conclusions, 
and we base our contention as the author does his work on the re- 
sults of European investigations. A series of measurements car- 
ried on by the Prussian Government to determine the variation if 
any of the level of the Baltic Sea, it being desired to use this as 
the zero level for state surveys, led to the adoption of an arbitrary 
level because the surface of this sea varied not only annually but 
periodically with maxima and minima occurring about every thirty 
years. It can hardly be more than an accident that the one ex- 
treme of the results given for the Wisconsin area, that of mini- 
mum rainfall in 1895 coincides exactly with the period of minima 
in the European results. These gave minima of rainfall in 1835 
and 1865, and maxima in 1820, 1850 and 1880. 

Altogether there is very little added to our knowledge of forest 
influences by this bulletin and the hopes of such new results awak- 
ened by the introductory paragraphs fail of realization in reading 
the report following. 

The report concludes with some remarks on the condition, fail- 
ings and possibilities of the woodlot in this country and makes 
recommendations for their improvement and care. 
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PRICES OF WOOD IN AUSTRIA FOR A PERIOD OF 
FIFTY YEARS (1848-98). 

Holzpreise in CEsterreich, in den Jahren 1848-18 98. By A. Ritter 
v. Guttenberg. Pp. 144. Vienna, 1902. 

The prices of wood and their variations which time and the 
varying dimensions and kinds of timber products bring about, 
present to the forester a most useful field for study ; the more so 
since it is the market alone which often dictates the silvicultural 
form of forest management to be adopted. The statistics regard- 
ing the prices of wood in Austria covering a period of fifty years 
(1848-1898), gathered by the Austrian Imperial Society of 
Foresters and worked up by Prof. Von Guttenberg reveal several 
interesting facts which may give us a key for a better understand- 
ing of our own lumber market as we are approaching the condi- 
tion of " no surplus " countries, and show the tendencies mani- 
festing themselves in the changes of prices of wood. 

The price of wood of very valuable species which can be put 
to many uses in any form, and which exhibit a large amount of 
sap wood, whose relative volume decreases with the growth in 
diameter, increases uninterruptedly with the increase of diameter. 1 
The price of wood of less valuable species, those of limited de- 
mand, which have no distinct sap and heartwood, and which can 
be made into only a small number of products, increases with the 
increase of the diameter, but only to a certain limit, beyond 
which the price does not advance any more. 

To the first group belongs in Austria mainly oak, whose price 
advances steadily with the increase in the diameter of the wood. 
To the second group belong the softwoods, whose price advances 
rapidly with the increase of the diameter to about 16 inches at the 
middle of the log, after which it remains stationary. 

The price of wood increases at a more rapid ratio than the size 
of the diameter, Thus, on an average, an increase of 0.4 of an 
inch in the diameter resulted in an increase of 10.4 per cent, in 
the price of one cubic meter in sticks with a diameter between 6.4 
to 10.0 inches at the middle ; of 16 per cent, for sticks 10.4 to 15 
inches diameter, and of 16.5 for sticks 15 to 18 inches diameter. 

The cost of wood in all parts of the Austrian Empire has in- 

l This statement does not appear rational, nor is it borne out by facts 
everywhere, as shown by Dr. Walthers* study, referred to on p. 39. Ed. 
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creased during the second half of the 19th century in the propor- 
tion of 1 to 2 or 3 for the wood value of lumber, and of 1 to 1.5 
or 2 for firewood. The increase in the value has been more rapid 
in the third quarter of the century than during the last quarter. 
This is explained by the fact that in the years between 1 848-1 875 
the construction of a net of railroads made accessible many of the 
forests of the plains where heretofore timber has been sold at a 
very low price. This explanation is confirmed by conditions now 
existing in the mountainous regions, where the net of railroads is 
not yet complete and is on the increase, and where, therefore, the 
prices of wood advance more rapidly than in the plains, where 
the means of transportation are well established and completed. 

The most important fact, however, to be derived from the study 
of variations in prices of different kinds of lumber is this : 

The difference in the price for timber of small and medium di- 
mensions on one hand, and medium and laige dimensions on the 
other hand, becomes greater with time. Thus, for instance, in 
Iyower Austria the excess in price for one cubic meter of large 
oak timber over medium size timber was on an average about 
22c. during the period of 1850-59, 91c. during the period of 
1870-79, and $1.74 at present. In the state forests of Bohemia 
the difference in value of hardwood timber 8 inches and below, 
and that of 12 inches and over was on an average for the last 
five decades as follows : 

1848-57 1858-67 1868-77 1878-87 1888-98 

42c $1.66 $2.17 $2.53 $2.93 

To those who do not see any profit in letting trees grow to large 
diameter the above figures must be especially instructive. 

The Chemistry of the Soil as related to Crop Production. By Mil- 
ton Whitney and F. K. Cameron. Bull. 22, Bureau of Soils, 
U. S. Department of Agriculture. 

What many foresters, if not all, have long known of their crop, 
namely, that the physical conditions of the soil especially with 
reference to water conduction are of infinitely more importance in 
wood production than the chemical composition, seems from the 
investigations here reported to hold good for agricultural crops 
also. If this fact is more fully substantiated and its bearing 
realized, it will revolutionize agricultural practice. Foresters, 
who have not yet accepted the teachings of Vonhausen and Heyer, 
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namely, that the quality of soil with regard to wood production 

depends ou its depth, looseness, its moisture conditions and 

humus contents, will do well to read this Bulletin. 

Handwbrterbuch der Schweizerischen Volkswirthschaft, Social 
politik und Verwaltung. Herausgegeben von Dr. jur. N. Reiches- 
berg. Bern, 1903. Reprints. Contains (on 35 pp.) an excellent 
statement of Swiss forestry history and conditions of forest ad- 
ministra tion by Dr. J. Coaz, the venerable head of the federal 
forest department, and an article (17 pp.) by the late Prof. Bour- 
geois on Swiss forest management and forestry politics. 

Lack of space prevents us from reviewing these essays in detail. 
We only wish to refer to that presently all-absorbing subject of 
wood prices. The movement of wood prices in general shows a 
constant rise since middle of the last century until 1865, then a 
period of decline for seven or eight years, then from 1872-3 a 
rapid rise, which shows a maximum in 1875-6, then a decline un- 
til 1 88 1, followed by a slow but steady rise for the better assort- 
ments, while inferior materials are to-day lower in price than in 
1875, or even in 1865. As high prices in 1899 in a particular 
district are stated : Coniferous saw timber about 19 cents per 
cubic foot, oak about 27 cents, cut, but in the woods. This is 
about 30 per cent, above prices in 1861. 

A Working Plan for Forest Lands in Hampton and Beaufort 
Counties, South Carolina. By Thomas H. Sherrard. Bulletin 
No. 43. Bureau of Forestry. Pp. 1-54. Washington, 1903. 
The working plan proper takes a very insignificant place, occupy- 
ing the eight concluding pages ; in fact as far as we can gather 
from the material given, this plan admits of even further shorten- 
ing by advising no cutting for the present. We have to do ap- 
parently with a forest mostly of pine, a very large amount of 
which is in the earlier stages of growth. The forest has been 
cut into recently, but not so severely that fears need be enter- 
tained for the renewal of the stand where fire is kept out. Again 
there is no present and positive need for a cut by the owners for 
they have no mill to be supplied and no market awaiting their 
product. A small mill which might utilize the boxed timber and 
the results of improvement cuttings, such as are deemed advisa- 
ble, is shown to be wasteful. Clearly the policy should be merely 
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one of protection from fire. Even if there is mature pine timber 
on the tract whose volume growth is so low as to warrant its re- 
moval, it must not be overlooked that the price increment 
promises to be very great in the coming decade at least. This 
factor, which in such cases as this can hardly be emphasized too 
much, seems to have been disregarded. 

The volume studies which occupy the major part of the bulle- 
tin are very interesting and instructive, and apparently show the 
results of much painstaking in their preparation. The results 
giving the volumes by diameter classes, except in the case of the 
Pond Pine which is admittedly of small importance, exhibit very 
smooth curves and should be widely applicable in this part of the 
Long Leaf Pine area. 

Die wirthschaftliche Eintheilung der Forsten mit besonderer 
Berucksichtigung des Gebirges in Verbindung mit der Wege- 
netzlegung. By Otto Kaiser ; Berlin, Julius Springer, 1902. 
Mk. 6. 

Although the details of this new work on forest sub-divis- 
ion and location of roads will probably, for years to come, be 
of little use or even interest to American foresters, the principles 
involved will soon require consideration and a systematic discus- 
sion of these cannot help being at least suggestive. This book, 
the result of 45 years of special employment in this particular 
field, is probably the best expose of the modern German practice, 
discussed from the standpoint of the practitioner. 

With the Trees. By Maud Going. Pp. x + 335. New York, 
Baker, Taylor & Co., 1903. 

This popularly written volume on the trees shows a breadth of 
treatment unusual among books of this kind, and displays a 
knowledge of botany and of tree life which it is most gratifying 
to find. Instead of sentimental nonsense these pages show the 
result of judicious selections of material from the realms of botany, 
dendrology and poetry, and from the out-of-the-way corners of 
teutonic mythology, folklore and woodcraft. From its very 
nature this material admits of only arbitrary arrangement, but 
the sympathetic style takes advantage of this looseness and clev- 
erly weaves a most pleasing pattern from these fragments. Even 
if the exigencies of concise explanations may here and there lead 
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to statements which are not to be taken unquestioningly, it must 
be granted that such are real exigencies, and that greater scien- 
tific accuracy would be inconsistent with the style of treatment. 

Street Forestry. By Frederic Shonnard, Forester. Department 
of Public Works, City of Yonkers, N. Y. Pp. 48 ; PI. 12. 

This is a good attempt at bringing to the attention the aesthetic 
value of trees in the resident quarters of our smaller cities and 
towns and along rural lanes and highways, with rules for the se- 
lection, planting, cultivation and care of street shade trees. 
But we should like to call the attention of the author to the in- 
appropriateness of the name of this pamphlet and of his own title. 
One tree does not make a forest, nor do many trees ; a forest is a 
condition of the earth with its own atmosphere, inhabitants, sur- 
face, soil and subsoil ; trees are but part of the forest. The maker 
of forests is a forester, the tender of trees in the city an arbori- 
culturist or tree warden. 

For lack of space review of the following publications is de- 
ferred to a later issue : 

Principles of American Forestry -, by S.B.Green. 
Our Northern Shrubs, by Harriet L Keeler. 
The Economic Value of Birds, by Frank M Chapman. 
Tree planting on Streets and Highways, by Wm. F. Fox. 

Also the following Bulletins, issued by the U. S. Department 
of Agriculture : 

The Culture of the Central American Rubber Tree, by O. F. 
Cook. 

The Woodlot, by Graves and Fisher. 

Seasoning of Timber, by H. von Schrenck. 

The Decay of Timber, by the same author. 

Bluing and Red Rot of Western Yellow Pine, by the same 
author. 



PERIODICAL LITERATURE. 

[The following abbreviations will be used for the foreign periodicals 
which will be regularly reviewed in this department : Allgemeine Forst und 
Jagdzeitung— A. F. J.; Bulletin de la Soci&e* centrale forestiere Belgique — 
— B. Belg. ; Centralblatt fur das gesammte Forstwesen — C. F. ; Naturwissen- 
schaftliche Zeitschrift fur Land- und Forstwirthschaft — Nw. Z. L. F.; 
Revue des eaux et forgts — R. E. F.; Schweizerische Zeitschrift fiir Forst- 
wesen — S. Z. F. ; Zeitschrift fiir Forst und Jagdwesen — Z. F. J. ; Indian For- 
ester—I. F.; Lesnoy Journal — It. J. The month in which the matter re- 
viewed appears will follow these initials. Instead of reviewing the periodi- 
cals one by one, the articles of interest appearing in the various journals 
will for convenience of the reader, be grouped under the following ten sub- 
ject headings : I, Soil and Climate ; II, Botany, general, and Dendrology ; 
III, Silviculture and Protection ; IV, Utilization, Market and Technology ; 
V, Regulation, Mensuration and Finance ; VI, Statistics, History and De- 
scription ; VII, Politics and Legislation ; VIII, Roads and Survey ; IX, 
Zoology (Entomology) ; X, Unclassified. The roman number representing 
the group will be placed at the head of the reviews or briefs dealing with 
the subject matter.] 

I. 

Investigations regarding the root development of trees, are re- 
ported by Prof. A. Engler (Mittheilungen der Schweizerischen 
Centralanstalt, Vol. VII, 1903. Pp. 274-340.) Regarding the 
periodicity of aunual growth it is found, that the various 
species begin their root activity before the bud development 
namely at Zurich in March, April, a few days to four weeks 
before buds open. An exception makes the larch, which 
may make the early transplanting in spring, or else fall planting 
necessary. In high altitudes (severe climate) the time difference 
becomes smaller and sometimes vanishes entirely. The most vig- 
orous growth is made in June and July, to decline in August and 
cease in September, then, in October, lasting with conifers to the 
end of the month, with deciduous trees far into November, a sec- 
ond period of active growth, somewhat less vigorous than the 
summer growth occurs. The length of time of the two active 
periods varies with species and climate, the periods of summer 
rest vary from 3 to 8 weeks. The maximum shoot growth corre- 
sponds in time to the maximum root growth. The periodicity of 
the root growth is explained by variation in water supply and the 
difference between conifers and deciduous trees by the continued 
transpiration of the former with decreasing water supply. Iu the 
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fall and winter the temperature of the soil also plays a r61e. For 
conifers the minimum temperature, when growth ceases, was de- 
termined at 5-6 C, for beech and maple at 2-3 ° C. During the 
period of maximum growth, the deciduous trees grew more 
vigorously than the conifers, the maximum performance per da^ 
varying from 1 cm. for pine to 2. 1 cm. for oak. 

The practical value of these extensive investigations lies in 
their bearing upon the time of transplanting. For the best suc- 
cess a time should be chosen when shortly after planting the root- 
growth is most active, to supply the demand of the shoots and 
when the demand of the latter for water is smallest and no danger 
from frost heaving is present. This philosophy accentuates the 
well known rule : in regions with well marked spring and sum- 
mer rains, spring is the best time ; in regions with dry summers 
and fall rains, fall planting is indicated and that at the begin- 
ning of renewed root activity, which will vary, as Stated, with 
species and locality between end of September and middle of 
October, and should be ascertained locally. A cool and moist 
September calls for earlier, a dry and warm for later planting or 
even deferring the planting if October also proves dry. Deciduous 
trees can be planted in fall with more satisfaction than conifers 
because their root activity lasts longer and the demand for water 
at the top ceases sooner. Fall planting for deciduous trees is said 
to be even preferable to spring planting, when they are severely 
cut back. Frost heaving in Alpine south and west slopes is pre- 
vented by placing the sod or some other protecting cover around 
the planted trees. 

n. 

The October number of the Botanical Gazette is of more than 
usual interest to foresters by the publication of three important 
ecologic papers, namely, An Ecologic Study of the Flora of Moun- 
tainous North Carolina, by John W. Harshberger (to be contin- 
ued) ; A Sketch of the Flora of Southern California (concluded), 
by S. B. Parish, and The Vegetation of the Bay of Fundy Salt 
and Diked Marshes, by W. F. Ganong (to be continued). Mr. 
Harshberger makes an interesting schedule of the principles un- 
derlying the distribution of plants in Eastern America generally, 
which he evidently proposes to exhibit in the region under con- 
sideration. Mr. Parish develops floral life zones for Southern 
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California and discusses their features. Mr. Ganong, in this part 
of his subject discusses especially the soil influence and gives a 
summary of the ecological factors with statements of the respon- 
sive type of vegetation. 

Excursion forestibre et dendrologique en Angleterre, by L. 
Parde ; (Continued from previous numbers, R. E. F., June), 
brings interesting notes regarding the many exotics planted in 
England, among them many American coniferous species, of 
which useful distinctions in the foliage are given. 

III. 

Dendroctonus micans and Rhizophagus grandis, by F. Berg- 
miller, (C. F. June) brings interesting biological notes regard- 
ing this giant bark beetle and its enemy, and corrects miscon- 
ceptions of other entomologists. Silviculturally of interest is the 
note that in a spruce stand undergrown with beech no beetles 
were found, although a neighboring stand was greatly damaged ; 
the same immunity was found in a stand mixed with Tollkirsche. 
(Atropa Belladona f) 

Huknereintrieb gegen Kiefernspanner, by Forstrath Spiegel 
von u. zu Peckelsheim, (C. F. J. March) reports in detail an 
experiment on the use of chickens in combating Geometra pint ; 
the results were not decisive. 

Ueber den Einfluss des Gewichtes der Fichtenzapfen und des 
Fichtensamens auf das Volumen der Pflanzen, by Joseph 
Friedrich, (C. F., June) reports in great detail a series of 
painstaking experiments, which prove that the larger and heavier 
the cones of Norway Spruce, the larger and heavier the seed 
and the larger and more vigorous the plants produced. The 
seed secured from larger cones germinated considerably earlier. 
These results which confirm older experiments with other species, 
lead to the conclusion, that in selecting seed material not only the 
locality of its derivation and its germination per cent., but also 
its relative size or weight is of moment. Differences in weight of 
cones and in weight of seed were found to be greater than 1:3 ; 
height of 3-year-old plants and volume of plants varied over 50 
per cent. The author also accentuates the superiority of the 
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plant material grown in open stand as against the customary 
brush-like seed drill. 

The International Association of Forest Experiment Stations 
assembled in Mariabrunn, Austria, from August 30 to September 
5 for its tenth annual meeting. Thirteen countries were repre- 
sented. The United States had no representation, owing to the 
collapse of the New York State College of Forestry, which was a 
member. 

The most important question discussed (reported in C. f. d. 
g. F., Oct.) refers to " Instruction for experiments in thinning 
and cutting for light accretion" The plans for such experi- 
ments, first formulated in 1873 and in vogue for thirty years, 
based upon the old conception that the crown cover should never 
be interrupted, were modified in 1891 and supplanted by a work- 
ing plan formulated by a special commission in 1902. This plan, 
based upon more modern conceptions, was discussed, modified 
and, not without discussion, recommended for adoption. 

The main points for agreement are the classification iuto stem 
classes and the degrees of thinning. Only two stem classes, 
namely, dominant and dominated, are recognized, but a sub-class 
of the dominant is made, namely, those with abnormal crown de- 
velopment, or poor form, which are not able to produce work- 
wood and may therefore be removed in thinnings, and two sub- 
classes in the dominated are recognized, namely, those which may 
and those which may not be developed, or have a significance as 
soil cover or nurse. The French 6claircie par le haut and par le 
bas, is giveu a place, and three degrees of severity are recognized 
for the ordinary thinning or 6claircie par le bas (Niederdurch- 
forstuug), namely, severe (C), moderate (B), slight (A). The 
C grade, contemplates a vigorous interruption of the crown cover 
through gradual extraction of badly formed trees, opening of 
groups and isolating crowns of the best formed, fl so that only 
trees with normal crown and good shaft form remain in even dis- 
tribution with space in all directions without permanent interrup- 
tion of crown cover. ' ' The age determines when this degree is 
applicable. 

The Hochdurchforstung (6claircie par le haut), thinning in 
and for the dominant, is divided into two degrees ; namely slight 
and severe. The former to be used in the younger stands, at the 
beginning of thinnings when the choice of the 61ite, or final har- 
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vest crop is uncertain or unsafe, and placing them into open position 
would endanger form. With the change of conception in the 
methods of thinning the distinction of main and intermediate 
stand is to become remaining and removable stand ( ' ' verbleibend' ' 
and ' • ausscheidend M ) . 

Cutting for light is to be done in two degrees, namely severe, 
when 30 to 50 per cent, of the cross-section area of a stand, 
formerly severely thinned, is removed ; and slight when only 20 
to 30 per cent, are removed. 

To render experimental stands still comparable it is agreed, 
that no greater differences than 10 per cent, shall exist in cross- 
section area, 15 per cent, in average heights and 20 per cent, in 
tree number. In determining the accretion, the total accretion, 
especially of the cross-section area, is mainly investigated, and 
this makes it desirable to number the trees and mark the point of 
measurement. 

The object of the experiments is stated by one speaker ' ' to 
throw light on the influence of different degrees of density M and 
he correctly demands, that the influence of each single factor in 
the life of the stand be separately investigated, and that every 
thinning be recorded by statement of number and measure of 
trees remaining as well as of those removed. 

The full text of the working plan is found in C. F. 1902, p. 194 ff . 

Ein Beitrag zur Lehre der Durchforstungen , by E. A. Nos- 
seck (A. F. J., Aug.) is an interesting account of certain actual 
experiments in thinning in spruce plantations with a view of com- 
paring results under a " severe M thinning and a still more severe 
cutting, which took 40 per cent, more in contents. After six 
years the experimenter draws conclusions on the basis of meas- 
urements and calculations, that the severer cut has been more 
effective; the accretion per cent in the first case being 1.67 per 
cent, in the second area 2.03 per cent ; moreover the lower stem 
classes excepting the last have participated in this result with 
greater efficiency in the most severely thinned plat. 

Berichte ueber den Waldbegang in Forstbezirk Baindt und 
Verhandlungen des wurtembergischen Forstvereins. (A. F. J., 
Aug.) The fully reported transactions of the various local for- 
estry associations are always full of interest, because they bring 
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observations from actual practice, facts rather than discussions. 
Reading these is better education than the reading of text-books. 
From the report here cited the following observations of interest 
are picked at random : 

" Through the prescribed, natural regeneration (since 1819) for 
the spruce, by compartment, group and marginal seeding methods, 
it came about that by i860 half the district was in the stage of 
removal cutting (owing to delays in securing natural regenera- 
tion. — Ed.) In 1862, therefore, the plans were changed to clear- 
ing followed by planting. 

'• Natural regeneration (in spruce) is only attainable by narrow 
strip system, but with the severe winds no manager would have 
the courage to open up the old stands. 

" In Switzerland natural regeneration is practised successfully 
in spite of heavy grass growth ; a young crop forming within 
the stand to a distance of 300 feet from the margin. The delay 
in the removal of the cut wood and logs is, however, inimical to 
natural regeneration. 

11 The question of the rotation is to be decided upon the basis 
of the size of timber for which the consumer would pay the best 
price." In the district in question "the density of the spruce 
stands sinks in the 100th year to .4 to .6, so that the volume on 
I and II quality would be 8400 cubic feet per acre. In the 80th 
year these same stands, with a density .8, would have the same 
volume." 

IV. 

Durchschnittspreise fur Stammholz aus Hessen, by Dr. Wal- 
ther (A. F. J., Sept.) is a study of the relation of price to dia- 
meter for different species, as shown in the sales of 1,400,000 
cubic feet, which show the following interesting variations. The 
best price (rounded off) was paid for logs with an average dia- 
meter (measured halfway) for 

Oak at 32 inch, with 45 cents per cubic foot. 
Ash at 26 " " 35 " " " 
Beech at 26 " " 14 " " " 
Elm at 26 " " 18 " " " 
Pine at 24 " " 30 " " " 
Spruce at 16 " " 14 " " " 

The results are used for an argument for changes in manage- 
ment such as would favor diameter development and species 
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selection. The value of stands per acre, 120 years old, based 
upon local prices for spruce, oak, pine, beech, on the same site 
was shown to be in proportion as 2.2:1.7:1.2:1, the spruce being 
twice as good a producer as the beech or pine. 

Der Riesweg als Holzbringungsanstalt des Hochgebirges , fey 
A. Kubelka (C. F., Aug., Sept.) is a very elaborate discussion 
(62 pp.), with good illustrations, of a special class of log slides, or 
rather " slide ways M . It goes into all the details of location, 
construction, cost of building and operating, profit calculations, 
discussions of the law of movement, etc. 

Die Drahtseilriesen in den Testifier Gebirgswaldungen, by 
Frankenhauser (S. Z. F., July, Aug., Sept.) gives a full and 
well illustrated account, with all technical detail, of the overhead 
wire-rope ways in use for transporting logs and cordwood in the 
mountains and ice from the glaciers, one line being nearly two 
miles in length with three divisions. Altogether in the canton of 
Tessin alone twenty-two wire rope ways, with a total length of 
nearly thirty miles, are in use. The detail cost for eight such 
ways, or rather lines, sometimes as many as five ropes being com- 
bined to one line, are given, the cost per yard (meter) varying 
from about 40 cents to $2.20, but lying mostly between 60c. and 
$1.00. 

V. 

In spite of the general financial depression now prevailing in 
Prussia, as well as in all of Germany, the Legislature has in- 
creased the expenditures for forestry work in the coming year 
(1903-04) by $458,375, of which $199,972 are to be spent for an 
increase of salaries for the personnel of the Forest Department, 
and increase of forest guards by 600 new posts. The staff com- 
prises now 884 superior officers and 4724 inferior positions. The 
extent of the Prussian State forests actually under forest cover is 
6,259,958 acres. The expected yield in material is 318,039,000 
cubic feet ; gross revenue, $21,103,585 ; expenses $10,923,800 or 
51.8 per cent, of gross revenue ; net revenue, $10,179,785 or 48.2 
per cent, of gross revenue, an increase of over one million as 
compared with 1902 and nearly one and three quarters million 
over that of 1901 . In the expenditures $60,000 figure for forestry 
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schools and scientific investigations, $700,000 for extraordinary 
outlays for the year, mainly for purchases of additional forest 
lands. (C. F., June and A. F. J., July.) 

The Russian Agricultural Department publishes the financial 
results of the Russian forest department from 1883 to 190 1, show- 
ing that in these 9 years the revenues increased from round 22.4 
to 57.2 million rubel, with an increase of expenditure from 6.5 
to 10.5 million rubel, leaving a net yield of 46.7 as against 15.9 
million in the earlier period, the expenditures then representing 
29% of the income, now only 18.4%. (C. F., July) 

The export of wood and wood manufactures, etc. , from Japan 
was in 1901 valued at the round sum of $20,000,000, the largest 
item being matches with nearly $8,000,000, camphor with nearly 
$4,000,000, and lacquer ware and wooden fans each with $1,000,- 
000. The export of lacquer ware has lately considerably de- 
creased in competition with German manufactures, which are said 
to be equally good. (C. F., July) 

Voyage en Italic, Notes Forestieres, by Mongin et Pard6, (R. 
E. F., Sept., Oct.) gives an interesting account of forest condi- 
tions in Italy and allied subjects. The October number finishes 
the article with a description of the torrents of Italy. 

Sutde, commerce extirieur des bois communes, des pdtes a papier 
et des alumettes en bois en ipoo. By A. Melard. (R. E. F., June) 
The statistics of the wood trade of Sweden, the greatest ex- 
porter of wood in the world, shows the amount exported as round 
240,000,000 cubic feet, valued at $41,000,000. Almost one- 
half of this goes to England, which supplies one-third of its re- 
quirements from Sweden. An increase of over 5 per cent, in ex- 
ports for the last two years is noted, but this increase is mainly in 
the inferior materials, the better grades having decreased, and the 
author points out that, as in our country, the standard of mer- 
chantable log or tree has been reduced. Quoting from G. Sud- 
barg's volumes La Su&de, published for the Universal Exposition 
in 1900, it is shown that wood consumption in Sweden is more 
than 100,000,000 cubic feet in excess of the estimated accretion, 
accentuating the need of radical action for better management. 
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The forested region of Persia is to be found in the north and 
west of the empire, and it is in strange contrast with the rest 
of the Iran plateau, which is an arid desert with but rare 
oases of vegetation here and there, planted and irrigated by human 
efforts. The forests are abundant in the provinces of Ghilan and 
Mazanderan and to some extent also in Kurdistan and Arabistan. 
The forests of the north bordering on the Caspian Sea and in a 
humid and temperate climate consists of a number of species : box- 
wood, beech, oak, orange tree, chestnut, walnut, alder, locust, 
maple, mulberry, elm, sycamore, poplar. The forests of the west 
are composed almost exclusively of dwarf oak. 

The forests of Ghilan aud Mazanderan are but little utilized on 
account of lack of means of transportation, and though they are 
located almost within 125 miles from the capital, the price of lum- 
ber in Teheran is exceedingly high and the houses are built of 
dirt and earth. A concession , however, is given for cutting of box- 
wood which is exported to Baku and Astrakhan (Russia). The 
imports of wood for the period between March 21, 1901 , and March 
20, 1902, amounted to $54,806, while the exports during the same 
period amounted to $30,774. The main article of importation be- 
ing lumber ($47,097), that of exportation, charcoal ($18,739). 
(R. E. F., No. 18, 1903. An extract from the report by Mr. San- 
gon, chancellor of the French legation at Teheran, Persia.) 



NEWS AND NOTES. 

THE COLLAPSE OF THE NEW YORK STATE COLLEGE OF 
FORESTRY. 

The sudden and singular collapse of the New York State Col- 
lege of Forestry is such an important backward step in the 
forestry movement that it is proper to place on record a brief 
unvarnished statement of the true situation, without going into 
detail, and without raising points of controversy. 

Ostensibly the Governors veto of State aid was applied, because 
a legislative committee had expressed its disapproval of the tech- 
nical methods employed in the College Forest ; and the Uni- 
versity abandoned the College because of the Governor's veto and 
its helplessness to continue the College on its own motion. 

It appears that the report of the legislative committee was made 
unaided, as far as known, by professional advice, and was secured 
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directly or indirectly by a group of camp owners on Saranac Lake, 
who did not like the logging operations on the College tract (ad- 
joining their properties), on which they had exercised hunting 
privileges. Having failed to secure from the Attorney-General an 
opinion, that the College forest experiment was unconstitutional, 
having failed in spite of a vigorous campaign in the newspapers 
through two years, and in spite of the adverse report of the com- 
mittee, (which came into the woods without advising the Univer- 
sity authorities of their intention and under the guidance of the 
camp-owners), to influence the legislature, and not being able to 
stop the operations in the woods, they secured directly or in- 
directly the Governor's aid. The closing of the College, which, 
however, does not bring about the stoppage of logging opera- 
tions, only withdrawing the technical supervision of the same, is 
presumably intended merely as an entering wedge to force the 
legislature to a closing of the entire demonstration by buying 
out the contracts, under which the University is otherwise forced 
to continue logging operations. 

The College being a state institution, it was natural for the 
University to obey the Governor's injunction to close it, although 
it had been generally hoped that, knowing the circumstances 
which led to the veto, the Board of Trustees would maintain this 
very successful educational branch, especially as it promised to be- 
come self-supporting. The President's report to the Trustees em- 
phatically defends the methods of management criticized by the 
legislative committee, closing the arguments with the words : 
"The University stands by its expert;" but the report then pleads 
inability to carry on the work of the College for lack of means or, 
indeed inability to do otherwise than discontinue : " the action of 
the state authorities seems to give the Trustees no alternative." 

In addition, other considerations of general University policy, 
the difficulties and vexations attending the business management 
of the College Forest experiment, and the annoyances from con- 
tinuous ill-natured criticisms of the same in the press, may have 
weighed in deciding to do the Governor's bidding, if by doing so 
eventually relief could be secured. 

Regarding the criticisms on the silvicultural program, which 
was : to replace a decrepit hardwood forest, from which the pine 
and spruce had been severely culled, by a conifer forest with 
hardwood admixture, the conifers to be planted, after clearing ; 
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the hardwoods to be secured by natural seeding — we can quote 
from a private letter by one of the best known authorities in Ger- 
many, Prof. Dr. Schwappach. While not acquainted with the 
local conditions by personal inspection, the description of these, 
given in the reports of the Director of the College, would enable 
any competent forester to diagnose and prescribe. Prof. Schwap- 
pach writes : 

" With the principles which are developed (in these reports) 
for the management of the College Forest, I am entirely in accord. 
It is indeed, impossible (professionally) under the stated condi- 
tions to prescribe or do anything else. ' ' 

" To us Europeans it is entirely unintelligible that a committee 
of laymen, who have never seen a managed forest, should be able 
to pronounce competent judgment regarding the procedures of 
professional men. These are the ' shady sides ' of the much- 
praised democratic system ! " 

Although instruction in the New York State College of Forestry 
has been abandoned, a number of the students, some twenty, 
returned to Cornell, some to pursue other studies, some 
to continue undergraduate work with a view of forestry work 
elsewhere and some to secure the baccalaureate degree for work 
in other colleges. Professor Fernow, who has decided to spend 
the winter in Ithaca engaged in literary work, gives privately a 
course on forest regulation and forest finance to a class of seven. 
A reunion of the Cornell Foresters' Club at Professor Fernow' s 
house brought in 17 of the old members. 

The registration at Yale Forest School is the largest the school 
has had since its foundation, namely, sixty-four, divided evenly 
between the junior and senior classes, the latter being increased 
by seven, the former by three students from Cornell as special 
students. The accommodations are taxed to the utmost and sev- 
eral applicants had to be turned away. Mr. Mulford, State 
Forester of Connecticut (F.E., Cornell), has been added to the 
corps of instructors, which now comprises two professors, two in- 
structors and several lecturers and assistants. The senior class 
leaves New Haven and spends three weeks in a study of lumber 
camps during the fall, and after Easter field work will be located 
at Milford, Pa. 
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The Forestry Department at University of Michigan, with 
Professor Filibert Roth at the head and Mr. C. A. Davis as in- 
structor, starts in with an enrollment of eighteen, three seniors, five 
juniors, and three special (graduates) and seven undergraduates, 
working toward a degree in forestry — Master of Science in For- 
estry. The course consists of two years' graduate work and is 
administered as a part of the Graduate School in the Department 
of Literature, Science and the Arts. There are arrangements 
under way to secure woodlots for practice work, and nurseries 
and experimental plantations are to be established. The trees on 
the campus are also placed in charge of the Forestry Department. 
Professor Roth also acts as warden for the State Forest Reserve. 
A foresters' club after the Cornell pattern has been formed. 

The Department of Forestry at Harvard University starts in, 
only partly organized, no provisions being as yet made for junior 
and senior courses, and only two technical forestry courses being 
listed in the Register, namely forest mensuration and silviculture, 
both given by Mr. R. T. Fisher in the second term. In addition 
a course on dendrology is provided, given by Mr. J. G. Jack. Six 
students are registered for the undergraduate work in funda- 
mentals and one senior, coming from Cornell, has been allowed 
to register for the degree of Bachelor in the Science of Forestry, 
doing special work. 

Dr. Schenck reports 15 students at Biltmore Forest School. 

A Department of Forestry has been established at the University 
of Maine with Prof. Samuel N. Spring, graduate of Yale Forest 
School in charge. Besides forest botany there are five professional 
courses provided. 

The Department of Forestry in the University of Nebraska, 
under the direction of F. G. Miller, is growing, and expects to 
graduate three men this year. 

Berea College, Ky., is doing most useful work in forestry edu- 
cation under Prof. S. C. Mason, Professor of Horticulture and 
Forestry, as a part of the Farmers' or Agricultural course. A 
class of 13 takes the regular course, which in the first semester 
comprises in the winter term a popular course of talks on forestry 
and road-making given to over 100 students in the preparatory 
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grades and normal schools. Three-fourths of the students thus 
reached will go back to their mountain homes in Eastern Ken- 
tucky to spread the ideas imbibed, in a region which will one day 
be one of the most important forest regions of the United States. 
What is now needed, we believe, is not sq much an increase in 
educational facilities for the higher forestry education, but schools 
for logging bosses, forest guards, underforesters, which Berea Col- 
lege attempts. 

A new division, that of Forest Products, has been organized in 
the Bureau of Forestry with Dr, H. von Schrenck in charge. 

Mr. Edward M. Shepard, the well-known lawyer of New York, 
pleading on behalf of the Brooklyn Cooperage Co. before the 
Attorney General against the application of the bankers, who 
wish the College Forest Experiment in the Adirondacks declared 
unconstitutional, has prepared an excellent statement on the Public 
Interest involved in the Cornell Forestry Experiment, giving also 
a full history of the reasons which brought the experiment into 
existence. 

SEED EXTRACTION. 

In cooperation with the University of Michigan, the Bureau of 
Forestry has during the fall been engaged in the extraction of seed 
from the cones of the Jack Pine (P. divaricates) , gathered in the 
northern Peninsula of Michigan. The work has been done at 
Ann Arbor under the direction of Mr. Z. L,. Bliss, of the Bureau of 
Forestry, and the seed extracted will be used by the Division 
of Forest Extension. 

The cones were dried in trays 2^x5 feet, 25 pounds of cones 
being placed in a tray, or two pounds to the square foot. Twelve 
trays, or 300 pounds of cones, constituted a charge. The sides 
of the trays were of 4-inch hemlock, the bottoms consisting of 
ordinary wire fly-screen, to permit a free circulation of air and 
facilitate the sifting out of loose dirt and needles before heating 
the cones. 

The cones having been spread out thinly over the bottoms of 
the trays, these were stacked in a room 10x12 feet and having a 
7-foot ceiling. The room was heated by means of a large coal- 
stove. The lower tier of trays was elevated three feet from the 
floor by means of saw-horses, the alternating tiers being piled in 
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opposite directions and separated from each other by means of 
3x3-inch sticks, to allow the air to circulate freely between the 
trays. 

It was found that a temperature of from 150 to i6o°F. for 
about four hours was necessary to open the cones satisfactorily, a 
lower degree of heat or exposure for a shorter time resulting in 
the failure of many cones to open in the lower trays and of the 
scales at the base of the cones in the upper trays. It was also 
found that to secure the best results, ventilation was necessary in 
order to carry off the moist air. 

Contrary to a prevelent idea, it was determined that the cones 
will stand a considerable amount of drying at a moderate temper- 
ature without perceptibly impairing their readiness to open when 
the proper degree of heat is applied. A tray of cones was ex- 
posed to a heat of from 90 to ioo° for 12 hours, without any 
signs of opening. When the temperature was raised to 160 , 
however, they opened up readily in the same length of time ordi- 
narily required by cones not previously heated. 

After the cones were fully opened, the seeds were extracted in 
a tray 3 feet square and 10 inches high, having a double bottom. 
The first bottom was of heavy wire netting with % inch mesh, 
allowing the seed to drop through and be caught by the second 
bottom, consisting of heavy muslin, separated from the first bot- 
tom by means of inch strips nailed on below the netting, thus al- 
lowing room for the seeds to accumulate. A trap-door extended 
the length of one side of the tray, allowing easy removal of the 
seeds. 

A vigorous and rapid stirring or threshing by means of a 2j4- 
foot board, together with occasional pounding of the cones, was 
found to be the best way of causing the scales to drop their seed, 
those at the base of the cone being most persistent. An average 
of 3.6 pounds of seed, including wings, was secured from each 
hundred pounds of cones. 

One tray of cones was placed in a position exposed to the sun- 
light and covered with a window frame. Nearly all of the cones 
opened satisfactorily within four days, suggesting this as a practi- 
cal method if only a small amount of seed is required. In a tray 
placed under similar conditions, but not covered, there were no 
signs of opening in two weeks. C. L. 
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A FOREST POLICY FOR MASSACHUSETTS.* 

Simple truths rule the world, and if we would only find them 
out and appreciate them in time, and act accordingly, there 
would be less friction, and the world would be better ordered. 
" Times change, and we change with them ; M but we are 
always more or less behind with our changes, and must pay the 
penalty of our tardiness. And if we are individually slow in 
recognizing truths and in changing our habits and modes of life, 
the aggregates of individuals, the community, the public and 
the republic, are still slower to understand, to move, to change. 

These commonplace observations on the manner of progress 
in the world force themselves with a sad foreboding upon him 
who contemplates or interests himself in the progress of the 
forestry movement in the United States. To bring about a 
better, more rational use of our forest resources is the object of 
this movement, and the truths upon which it is based have been 
recognized and preached by the thoughtful these hundred years, 
but the many have hardly yet a conception of what the move- 
ment means. 

It was your own Massachusetts Society for Promoting Agri- 
culture which offered prizes for the encouragement of forest 
culture as early as 1804, and similar interest in the question was 
shown even earlier by the sister society in New York, the So- 
ciety for Promoting Agriculture, Arts and Manufacture, pub- 
lishing in 1795 a report " On the best mode of preserving and 
increasing growth of timber." 

The wise governor of your neighbor State, New York, De 
Witt Clinton, of Erie Canal fame, in a message in 1822, fore- 
boded an evil day from lack of attention, because no " system of 



*An address delivered before State Board of Agriculture of Massachusetts. 
Dec 2, 1903. 
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economy M for the production of forest supplies was adopted ; 
and he said, " Probably none will be, until severe privations are 
experienced. M Many other speakers and writers in the first 
decades of last century propagated the idea of a threatened 
exhaustion of native timber supplies. 

That these earlier propagandists of forest culture received scant 
attention was due to the fact that times soon changed and con- 
ditions changed ; and with these changes the evil day seemed 
indefinitely postponed, the necessity for forest culture vanished. 
These changes were mainly wrought by the opening up of the 
far west, by extending means of transportation through canals 
and railroads, and by distributing population, whereby the need 
for near-by home supplies was overcome ; a continental supply 
of apparently inexhaustible amount was brought into sight and 
within reach. 

Only when, after the war of the rebellion, with the rapid 
increase in railroad building and in industrial activity, the 
lumber industry developed into its enormous volume, did the old 
fear revive. Times had changed again ; we find that forest re- 
sources are limited, relatively much more so than was anticipated ; 
nevertheless, consumption has grown without reference to this 
recognized fact. 

Such a development of industries, such an increase of material 
civilization, making everybody more comfortable and also more 
exacting and ambitious, has taken place in the last thirty years, 
that actually we are using each of us 35 per cent more lumber 
to-day than we did thirty years ago, the lumber consumption per 
capita having risen at the rate of 1% per cent per annum. 

When we see that the other industrial nations, which, like 
Germany and France, import a large part, and England import- 
ing practically all her requirements, show this same increase in 
wood consumption, are we not justified in being alarmed ? Have 
not times changed so that we also should change — and that 
radically — in our attitude towards the subject of rational forest 
use ? Has not the evil clay arrived which Governor Clinton 
foresaw ? 

Study the change of prices in wood ; they are sure signs of the 
conditions of supply and demand. It is perhaps not possible to 
draw valid conclusions from one statistical item, but if we find 
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that the price of white pine uppers during the thirty years from 
1870 to 1900 advanced 50 per cent, and in the three years follow- 
ing advanced 56 per cent, we do not need fine discrimination in 
order to realize that the end of this class of supply is near. Sim- 
ilarly, all other woods have during the last fifteen years appre- 
ciated between 50 and too per cent ; but there is hardly any lum- 
ber of any kind that has not during the last year advanced in 
price by at least 10 to 15 per cent, excepting culls and other in- 
ferior material. The Massachusetts farmer who has only firewood 
and box boards to sell has probably not benefited much from this 
change in price, for when the cream has been taken, everybody 
has skim milk to sell : in other words, the supply of firewood and 
inferior materials is and will remain for a long time overstocked 
in many regions, as a consequence of the loss of the saw timber, 
and through the new growth of inferior quality on mismanaged 
or unmanaged woodiots and slashings. 

The history of stumpage prices is even more telling than that 
of lumber prices, since in these latter other modifying elements 
besides the supply of raw material are to be discounted. Unfor- 
tunately, this history is more private, and only occasionally acces- 
sible. But the fact that the Ontario government during this year 
has doubled the dues on all timber cut to $2 per thousand, and, 
in addition, has raised the ground rent on timber limits from $2 
to $5 per square mile, certainly shows the suden recognition of 
the changed conditions. The reported sale of timber limits at 
prices double what they brought five years ago and treble what 
they were valued ten years ago, accentuates this realization ; * 
while in the United States many cases can be cited where the 
stumpage price paid for desirable timber lands has doubled and 
trebled within a few months. 

The truth is dawning upon the lumbermen that there is actually 
not enough timber in sight to supply the ever-growing demand 
for the next thirty years. 

Has the evil day come? Has the time for active initiative in 
forest culture arrived ? Nay, it has passed without our knowing 
it, for all our recuperative measures are now too late to prevent 
the inconveniences which come with a shortage of timber sup- 
plies. 



* At the last sale of timber limits (December 9), in spite of the increased 
dues and rent, the bonus paid per acre averaged over J7.00. 
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Does this concern Massachusetts ? If this question of supplies 
does not concern the State as such, its citizens separately must 
necessarily share in the calamity ; and, as a member of the 
Union, the Commonwealth itself must take cognizance of it, and 
make statesmanlike provision against it. 

Another interest, which lies nearer home, comes to light, if we 
investigate the statistics of the occupancy of the soil, its owner- 
ship and the forest conditions of Massachusetts. 

Hardly two-fifths of the acreage of the State have been found 
fit for farming, — fields and pasture, — if we assume that the area 
at present in farmers' hands represents fairly the farming pos- 
sibilities of the State. The other three-fifths are woodland, or 
waste land, namely, about 3,000,000 acres. 

It is interesting to note what changes seem to have taken place 
in the employment of the soil and in ownership. [Statistics 
showing the changes were exhibited.] 

Altogether these statistics are rather unsatisfactory for any 
conclusive deductions ; yet we are probably justified in coming 
to the conclusion that, after making ample allowance for changes 
in use and for absolute waste lands, which always remain un- 
productive, and also for land which may still be turned to farm 
use, there are in the State not less than 2,500,000 acres which 
can be devoted only to timber growing. 

What does this Massachusetts forest acreage produce? We 
do not know. From the census figures we can hardly find out 
what we cut from it, let alone the question of how much the cut 
exceeds the growth. Although it is currently supposed that 
timber for saw-mill purposes is well-nigh exhausted in Massa- 
chusetts, the lumber product is still reported by the saw-mills as 
over $5,000,000 in value, — a considerable increase over former 
decades. Undoubtedly much or most of the 500,000,000 feet of 
lumber sawed is derived from logs cut in neighboring States, but 
the census taker fails to enlighten us as to the facts except with 
his opinion. The only certainty of home supply is found in the 
10,000,000 feet produced in the independent lumber camps of 
the State and the 70,000,000 feet of custom sawing. From what 
evidence exists, we come to the conclusion that timber for saw 
purposes in the State is of a negligible quantity ; the land is 
mostly coppice, sprout land or stumpland, producing mainly fuel 
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wood, with some railroad ties, telegraph poles, fence material 
and pail stock or box boards. 

In 1880 the federal census reports still a home cut of about 
200,000,000 feet of logs, valued at $1,828,000, and 890,000 cords 
of fuel wood, valued at over $4,600,000, the valuation per cord 
being over $5. 

From the State census in 1885 we learn that there were cut on 
farms, besides 75,000,000 feet of log material, valued at a little 
less than $10.50, over 400,000 railroad ties, valued at about 38 
cents, and nearly 600,000 cords of cordwood, valued at a little 
less than $3. 20 per cord. The total cut was valued at $2,573,000. 
In 1895 the census taker fails to publish the itemized wood 
product ; only the total value is stated, namely, less than half 
the value of 1880, with $2,780,000, from which we may judge 
that practically the same amounts of wood were cut as in 1885. 

In 1900 the value of forest products cut on farms had sunk to 
$1,945,000, — a decrease to only 30 per cent of the value of 1880. 
There are no data at hand which permit a sure interpretation of 
these changes, but we are safe to deduce from these figures, in 
connection with other information, that a continuous deteriora- 
tion of land and forest conditions is taking place. One-half the 
State is rapidly sliding down in economic taxable value. One- 
half of the State has either become or is rapidly becoming waste 
or inferior brush lands, when it should be a continuous value 
producer. 

There are, we will admit, here and there well-kept wood-lots 
and attempts at reforestation, of which it is pleasant to make 
note and to make much of ; but I venture to assert that not 10 per 
cent of this natural woodland area of the State receives any atten- 
tion, with a view of improving the quality or increasing the quan- 
tity of its production.* 

What does this deterioration mean to the State at large ? 
First, the material wealth of the State and its taxable property is 
reduced by as much as remains unproductive of these wild lands, 
or less productive than it could be. With a population approach- 
ing in density the most populated districts of civilized nations, be- 
ing more densely populated than England, the pioneering days 
are or should be over for Massachusetts, and the time has arrived 



*The census of 1895 finds 10,230 acres of artificially planted or sown 
forest, as against 5,900 acres in 1885. 
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for a stable policy with reference to the use of soils, as well as in 
other directions. It is now possible to know and designate the 
lands which can profitably be occupied only by forest growth ; 
and it is now time to make every foot of land as productive as it 
is capable of being made, — to make the State fully civilized in all 
its outlying districts and corners. 

Next, there are indirect influences, which a large, neglected, 
deteriorating area exercises. I am not much of a believer in the 
importance of the influence of forest growth on climate in a forest 
country, although unquestionably such influence locally and in a 
limited degree exists. Moreover, almost any kind of forest 
growth, such as nature will establish in spite of man, unless kept 
off by fire, will satisfy the requirement of the climatic factor. 
Even the beneficial influence of water flow, which is unquestiona- 
ble, will be secured by the natural reforestation, if not prevented 
by fire, and soil washes following the fires. 

There will be, no doubt, more or less limited areas, which have 
been so abused as to baffle unaided nature in its attempts at re- 
clothing them, yet these will be comparatively small. But there 
is a moral influence which is at least as important to the citizen- 
ship of the Commonwealth. Neglect breeds neglect, carelessness 
induces indifference ; thriftlessness in our neighbor may some- 
times stimulate by bad example to increased activity and thrift 
on our part, but when a whole community is slovenly, the char- 
acter of the best is endangered by contagion. 

We have ample examples of this baneful effect of poor sur- 
roundings on the morals and character of people. And, if as yet 
the Massachusetts farmer has nowhere deteriorated to the condi- 
tion of what is known in the south as the 4I poor white trash," 
there is a danger lurking in these neglected woodland areas that 
might in time create such a class of undesirable, if harmless, 
citizens. 

On moral, if not material grounds, then, the existence of large 
neglected areas is a matter in which the State or the community 
must take an active interest, which it must attempt to eradicate. 

The question may arise, whether the State at large or the 
towns should take care of this matter, or how far private interest 
could be relied upon to do so. So far as self-interest goes in the 
same direction as communal interest, so far self-rule should be 
relied upon ; so far as the interest of the town is clearly visible, 
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so far the town should be left to manage its own affairs ; but there 
are matters and interests which are not easily discernible ; there 
are matters in which the interest of the individual diverges from 
those of the community, or the apparent interests of the smaller 
aggregation, the town, diverges from those of the Commonwealth; 
or else there are matters and interests so large that the individual 
or the smaller community cannot afford to take care of them, 
when it becomes the duty of the larger aggregation, the State, to 
step in. 

The foremost reason for the divergence of interests lies in the 
time element which circumscribes these interests. The individ- 
ual lives but a short span of time, hence wants to secure for him- 
self satisfaction for that short time; he is necessarily selfish and 
ready to neglect the interests of his neighbor, and still more the 
interests of the future citizen. 

The town is longer lived, and must be presumed to have a re- 
gard for a longer future ; yet even here we will find a tendency to 
live in the present, and also, if there are divergent interests be- 
tween two widely separated or even adjoining towns, local inter- 
est will naturally carry the day. 

The broader interests of the State at large, the differences of 
distant interests, and especially the interests of the future, can be 
efficiently cared for only by the State at large. 

Now, forestry interests are peculiarly of the type which, accord- 
ing as they are viewed from individual, town or State aspects, 
diverge. The individual lives first of all for gain, hence the 
forest must give up its stores to fill his pockets ; and, since it 
takes not less than twenty years to secure another, inferior, and 
not less than sixty to eighty years to grow another lumber crop, 
his interest in the culled or cut forest is like that in a squeezed 
lemon — naturally small. 

Do not let yourself be persuaded that financially forestry is any- 
thing but curtailing present revenue or making present expendi- 
ture for the sake of a future revenue, and hence only he who has 
a future in view can find forest planting or even forest care profit- 
able business ; it pays only in the long run. Especially is this 
the case with new plantations, while in the virgin, or even in a 
culled but full-grown timber forest, with present prices and their 
tendency to rapid increase, it would be possible to figure more 
readily immediately profitable forest management. So, then, the 



56 Forestry Quarterly. 

individual bent only on gain cares little whether the management 
and neglect of his property injures his neighbor or the future by 
curtailment either of wood supplies or of water flow, or by soil 
washes and deterioration. 

The town certainly has, or should have, much more interest in 
its surroundings, for the present as well as the future ; yet, if ex- 
penditures are to be made by the present tor a future contingency, 
it will probably move slowly and think twice. If a town situated 
in the lower reaches of a river should suffer from uneven water 
stages, this will probably not affect the policy of the town at the 
headwaters. 

Here lies, moreover, another most important aspect of the 
financial question in caring for slow-earning forest property. In 
a State like Massachusetts the bulk of the permanent forest area 
is naturally confined to the mountainous sections, hence to the 
poorer parts. After the original valuable timber is removed, 
such towns become necessarily less able financially to make any 
expenditures which are not demanded by present necessity. 

With great wisdom did your Legislature recognize this time 
element by enacting a law which permits towns not only to take 
or purchase a public domain devoted to forest purposes, but to go 
into debt for such lands, creating a " public domain fund," to be 
wiped out by sinking fund arrangements. In this way the law 
accentuates the interests of the future and the benefits from forest 
management accruing to it rather than to the present. I should 
like to know how many, if any, towns have taken advantage of 
this act in securing forest, »tf/park areas. As far as my informa- 
tion goes, none. 

Finally, however, the State's interest cannot be satisfied with 
merely permitting its small town aggregates to help themselves, 
but it must more actively assist in establishing a forest policy 
which will prevent further deterioration of half its territory, and 
which in doing this will take care of the interests of all future 
generations of citizens, treating the interests of the whole, present 
and future, State as a unit. In other words, while some things 
in forestry matters may be left to private enterprise, others to the 
civic conscience of the towns, the State has still particular obliga- 
tions, and now the urgent need of developing a rational forest 
policy. 

What form shall the interest of the State in this large woodland 



A Forest Policy for Massachusetts. 57 

area take ? This question has been often discussed before your 
Board for the last fifty years, and some beneficent legislation has 
been had ; but now is the time to become still more definite, and 
to do or get done the things still left undone, which have been 
proposed by those who have addressed you before, among them 
my good friend, the chairman of your committee on forestry and 
roads. 

A State Forester. 

Thirteen years ago, in 1890, when your Board had been ordered 
by the House of Representatives to " inquire into the conditions 
of the forests of the State, and to report on needs and methods of 
their protection and improvement/' I had the honor to be rep- 
resented before you by a brief letter in answer to an inquiry by 
the chairman of that committee. In this letter I pointed out that 
some desirable things could perhaps at that time not yet be done, 
being apparently premature ; but I urged as a beginning the ap- 
pointment of a competent paid man, a State forester, in whose 
hands the forestry interests of the State should be placed as his 
sole duty, who, perhaps under your direction, would ascertain 
the conditions of the forest area of the State, and upon the basis 
of such a detailed examination could advise you as to the needs 
and methods of their protection and improvement, and at the 
same time carry on an educational campaign among farmers and 
timberland owners, giving them advice as to how they might 
manage their, woodlands to better advantage. One of the first 
duties of the State forester should be to make a forest survey of 
the State, for not until you know what you have to deal with can 
you prescribe its management. Such a man, technically edu- 
cated, becoming familiar with all the details of conditions and 
with the people directly concerned and the circumstances sur- 
rounding their problems, would soon become wise enough to sug- 
gest the details for the formulation and execution of a broad, 
statesmanlike policy for the State. This suggestion, which Gen- 
eral Appleton, as chairman of your forestry committee, embodied 
in his report, together with other valuable suggestions of his own, 
is as pertinent to-day as it was then. 

Whatever else may be proposed in the way of legislation — and 
there is already much that is excellent in your statutes — provid- 
ing a competent executive officer who looks after the enforcement 
and proper application of the law is the most necessary condition 
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of the success of such legislation. The interests are large enough 
for the State to be able to employ such a man, and the very best 
man who can be found. 

I see that your Board of Agriculture, under act of 1882, acts 
also as a Board of Forestry, without pay ; and as such is to look 
after forest fires, promotion of forest growth, and " shall have the 
supervision and management" of the public forest domains, 
which the towns might acquire. Without reflecting upon the 
well-known devotion and capacity of the single members of your 
honorable Board, I submit that the competency of boards in gen- 
eral for executive work may be questioned ; that, with the multi- 
farious duties in addition to the private affairs of the members of 
such a board, only the development of general policy upon the 
basis of expert advice can be expected of them ; but without ex- 
ecutive officers specially charged with the execution of these 
policies, their inauguration will always be slow and lame. 

Here a discussion as to the propriety of reliance on self-rule 
would be pertinent. Allow me only to point out that human 
nature is everywhere the same, and that a policeman or at least a 
friendly advisor or admonisher is often needful, even where self- 
interest might be expected to be sufficient. 

I also note repeatedly in the reports of the chairman of your 
committee on forests and roads a plaintive, although resigned, 
allusion to the absence of any funds to be applied in carrying out 
the duties with which your Board is charged. I confess it is 
somewhat astonishing to a New Yorker to learn that a Yankee 
Legislature expects something out of nothing — a result without 
an expenditure. Do your Yankee business men act on such ex- 
pectations \ 

Let me assure you that this forestry question is now in a con- 
dition when it must be taken out of the dilettante toying which it 
has so far mostly experienced ; it is a pure, bald business propo- 
sition, which must be handled in a business way. Until the 
State recognizes this fact, and deals with the question seriously, 
all your efforts can only be lame and half effective. 

There are four directions in which the State's interest in the 
forestry question can take shape : protection of forest property, 
fostering educational agencies, aid to citizens and corporations, 
and forest management on its own account. In all four directions 
your State has already done something, — made a beginning ; 
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hence it is only necessary to inquire where and why the results 
have not been satisfactory, and to suggest new lines of progress 
in the same direction. 

Police Functions. 

The first obligation which is recognized by everybody as the 
foremost duty of the State with reference to any property is its 
adequate protection. In this respect the question as to the effici- 
ency of existing protection arises probably only with regard to 
fires. Your laws for the punishment of wanton or willful or care- 
less injury committed 011 the forest property of another are, as far 
as I can see, ample. Unfortunately, it is in many if not most 
cases impossible to apprehend the culprit ; moreover, forest prop- 
erty is not, like most other property, restorable except by time, 
and that in a long time, and it is also peculiarly hazardous as far 
as fire danger is concerned ; it is in these respects different from 
other properties. Hence these extraordinary difficulties require 
special provision to prevent the occurence and to check the pro- 
gress of forest fires. 

Your legislation recognizes this, and, following the lead of 
New York, like several other States, has introduced the fire- 
warden system. Just because I formulated the first law of this 
kind for New York in 1885, I am fully aware of its shortcomings, 
and of the improvements needed, especially in its execution. 

In the first place, it appears that this protection against forest 
fires is not obligatory, but optional with each town ; at least, 
there is no certainty how far the obligation of the town goes. I 
do not know whether or not any town has refused to go into this 
fire warden system, but I fear, from some statements I have read, 
that the law is practically a dead letter. I submit that the State's 
interest demands, and in fact that each town's interest demands, 
that the obligation to protect forest property efficiently should be 
made mandatory. You might as well give up talking about this 
interesting subject of forestry, if you cannot secure this first duty 
of a civilized community. If the towns cannot be induced or 
forced to do their duty, then the State must do it for them. 

In the second place, the towns are permitted to appropriate for 
this service only an amount not exceeding one-tenth of one per 
cent of their valuation. In other words, if a really serious con- 
flagration threatens them, requiring an extraordinary effort, they 



60 Forestry Quarterly. 

are by law prevented from protecting themselves, except by in- 
dividual effort. This limitation was probably put in to prevent 
extravagance, but it is evident that some provision in case of 
emergency is needed. 

The New York law, and experience in regard to its defects, 
and the method in vogue in Ontario, suggest the following im- 
provements. The State should co operate with the towns in the 
expense of the fire service in an equitable proportion, and the 
service should be obligatory on all the towns. To make this co- 
operative service effective, a chief fire warden must be in charge 
of it, must have a voice in the appointment of fire wardens, or 
else may have fire wardens appointed by the State to co-operate 
with the town warden, and must audit the bills. New York, 
Maine, Wisconsin and Minnesota have tried this system. In 
New York the State pays half the expense of the service. One 
improvement on the method of payment over that existing in 
New York may be suggested, namely, that the State pay the en- 
tire bill, and recover the share of the town, it having been found 
that the long delay in having town bills settled makes fire fight- 
ing a still less desirable occupation than it is in itself. The town 
determines the rate of pay, which varies between $i and $2 per 
day ; but the amount to be expended on the whole depends on 
the exigencies of the season. To assist the poorer towns, the 
State could bear the heaviest share, establishing a fair division 
upon the basis of population or of taxable value. From the 
practice in Canada and the experience in New York we learn 
that, in addition to the regular organization, there is need, at 
least in specially dangerous seasons and dangerous localities, to 
have fire patrols continuously employed, to prevent fires, while 
the danger lasts. In Canada these patrols are appointed by the 
government, and paid one-half by the government, one-half by 
the timber limit holders, — a truly democratic efficient arrange- 
ment. In Massachusetts such patrols are probably indicated 
only in a few localities of scanty population, and with large 
contiguous forest areas. 

The effectiveness of patrols is attested to by the superintendent 
of the New York Forest Commission. He states that : " During 
the dry season of 1899 there were 327 fires in the Adirondacks, 
but none of these occurred on the private preserves, although 
these preserves include one-third of our northern forests. Their 
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exemption was due to the fact that their lands were constantly 
patrolled. The preserves employed 98 patrols in all ; the State 
did not employ 1 . ' ' 

It is far easier and in the end far cheaper to prevent forest fires 
than to put them out. I note a flaw in your legislation, dealing 
with the liability of railroads for setting forest fires ; it is entirely 
based on the civil law of liability for damage to an owner, al- 
though I suppose the sections of the criminal law regarding 
wanton, reckless and careless incendiarism would apply if they 
were invoked. A requirement of some precautionary measures, 
as prescribed by the New York law, would certainly be appro- 
priate. 

But all such legislation, I repeat, is useless, nay, more, an 
evil, a moral danger, unless its execution is insured by the exist- 
ence of a responsible officer. Many precautionary measures 
could be easily and cheaply introduced by an efficient man at the 
head of the entire service, besides a feeling of respect for the 
law, which he could inculcate, and which is really almost the 
main thing to attain. I must repeat : the first duty of the State 
is to make property secure ; in countries where property is inse- 
cure, barbarism is supposed to prevail. By so much as we have 
failed to secure that protection, by so much we have failed to 
have attained the highest civilization, and must acknowledge our 
disgrace. With an efficient protection against fires, the whole 
forestry problem takes another aspect, the problem is half 
solved ; for it is the fire danger which has to a large extent made 
the holding and caring for forest property in its immature stages 
undesirable, and it will continue to do so until this danger is 
removed. 

Whether it would be wisdom to extend the police function of 
the State beyond this fire service is very doubtful. The experi- 
ence of Europe has shown that restriction in the use of private 
property is not only cumbersome and obnoxious, but mostly fails 
in the expected results. It is far better policy, where a restricted 
exercise of property rights threatens to injure distant interests 
of the community at large, to prevent this by acquiring such 
property for the State or the community. There is only one re- 
striction in using forest property that could be equitably imposed 
when the State has made efficient effort to control forest fires, 
namely, that the private owners do not recklessly create specially 
hazardous conditions for conflagration. 
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Educational Measures. 

The educational function of the State has beeu thoroughly 
acknowledged by our democracy in our public school system and 
by your State in various other ways. 

This State Board of Agriculture is, I take it, largely an edu- 
cational institution ; and the bounties which are annually paid to 
your agricultural and horticultural societies are an expression of 
the acknowledgment of this educational duty beyond the common 
school. I see that section 10 of chapter 124 of the Revised Laws 
makes it mandatory that every such society shall annually offer 
premiums and encouragement for the raising and preservation of 
oak and other forest trees adapted for an adequate supply of 
ship and other timber, — a most excellent provision. If it has 
not borne fruit, what is the reason? This is worth while in- 
vestigating. 

There is now a special society, the Massachusetts Forestry 
Association, which charges itself with the development of interest 
in forestry matters. I have not come before you to praise your 
institutions, but to help improve them by finding fault and by 
suggestion. Yet I must praise at least one piece of work of your 
Forestry Association. In printing a small booklet, containing 
the laws of Massachusetts relating to trees and woodlands, it did 
not only do me a great service, enabling me to appear knowingly 
before you, but the educational value of just this little piece of 
work can hardly be overestimated, provided the booklet is widely 
distributed. A widespread, easily obtainable knowledge of the 
law is the first requisite to its employment. Half the laws be- 
come innocuous because they are forgotten, and nobody is 
specially interested in carrying them out. 

There has been much talk of introducing the subject of for- 
estry into the public schools. If thereby is meant that the 
teachers should be intelligent on the subject, and should incident- 
ally, occasionally or at a set occasion, like Arbor Day, impart 
such intelligence to their pupils, and arouse in them the interest 
which they should have in forestry, as well as in agriculture, 
mining and all other pursuits of man, and perhaps in addition 
rouse their moral sense against waste by fire or otherwise,— if 
that is all that is intended, the teachers should be encouraged, 
and by proper literature enabled to do so. But I am utterly op- 
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posed to the introduction of the subject as a regular course, for 
the simple reason that there is no time for such extension of the 
common school curriculum, which is already overfull ; and there 
is no necessity if the State does its duty otherwise. 

When it comes to the professional teaching of the subject, the 
matter is different. If the State supports agricultural colleges, 
there is now no reason why it should not also support forestry 
colleges, or provide for forestry courses at the Agricultural Col- 
lege. Such courses should be different from those now to be had 
at universities like Yale, Ann Arbor, Harvard, and lately at Cor- 
nell. They should be mainly designed for the use of the farmer 
in the management of his woodlot, — a very different affair from 
the management of a large timber forest. 

Tax Release. 

Of the various possible ways in which the State can aid private 
enterprise towards rational forest management, besides encour- 
agement by education and police regulations, your State has 
chosen the method of release of taxes for plantations. Your law 
is in some respects more reasonable than similar laws in other 
States, yet, if you permit me to say so, it is most crude from a 
forester's point of view, as well as incongruous from the econo- 
mist's stand-point. It provides that " all plantations of chestnut, 
hickory, white ash, white oak, sugar maple, European larch and 
pine timber trees, in number not less than 2,000 trees to the acre, 
upon laud not at the time of said planting woodland or sprout 
land, and not having been such within five years previously, the 
actual value of which at the time of planting does not exceed $15 
per acre, shall, with such lands, be exempt from taxation for a 
period often years after said trees have grown in height four feet 
on the average subsequently to such planting." 

Let me analyze these provisions. First, by specifying certain 
species, — which was done, no doubt, to secure what was consid- 
ered most valuable, — others just as valuable have been ruled out, 
of which I will only mention basswood and spruce, especially the 
Norway spruce. Only recently a publication of the Bureau of 
Forestry declares the mixture of white pine and Norway spruce, 
the one which was mainly employed by the New York State Col- 
lege of Forestry, the most satisfactory. Why should not such a 
plantation enjoy the same privileges as those cited ? 
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The height of the growth at which the tax release is to begin 
also discriminates between species, for, while it may take six to 
eight or more years for a pine plantation to attain the height of 
four feet, the ash or larch or chestnut or indeed any of the others 
may attain it in half the time, although later the pine will again 
outgrow them. 

The limit of the tax release at the other end will then occur at, 
say the fifteenth to the twentieth year. If the 2,000 trees are ex- 
pected to be in existence all this time to earn the release, there 
will be much disappointment, for it will be only with the greatest 
difficulty, if not utterly impossible, to keep such a number alive 
for that time, with some of the species, like ash, larch, or any 
other light-needing species ; it is against their nature to grow so 
densely. Although with proper mixtures of tolerant and light- 
needing species this number might be maintained, it is question- 
able whether this is desirable. At any rate, the desirable number 
is variable with the species used. The plantation might be made 
with 2,500 or even 3,000 seedlings set out, maintaining that num- 
ber perhaps for the first three or four years, which would be a 
very satisfactory start ; but after that it should be left to natural 
adjustment, and the completeness of crown cover in the planta- 
tion as a whole, rather than the numbers, should be the criterion, 
for that completeness will exist, and exist satisfactorily, with dif- 
ferent numbers. 

The limitation as to price of land that may have the benefit of 
tax release seems arbitrarily chosen, although the idea of keep- 
ing it to the lowest-priced lands is a good one. 

The reason for limiting the length of time for which the tax 
release is to run is even less apparent, for the tax release stops 
long before the plantation has become useful. 

The object of tax release is, of course, to encourage the infant 
industry of forest planting. The payment of taxes is supposed to 
be a discouragement to entering upon this industry. I invite you 
to contrast the benefit which a planter may secure from the sale 
of the product of a plantation, and that which he receives from 
the tax release, and see which should be the very much greater 
inducement. At best the tax release would probably in no case 
exceed 20 cents per acre ; this release beginning say six years 
hence and running for ten years has, as any banker will inform 
you, if figured at 5 per cent, a capital value at preseut of $140. 
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This is supposed to be an inducement to plant up the land at an 
expenditure which would probably not fall below $10 per acre. 
In other words, the law invites you to put seven times the amount 
of value on your laud for going untaxed for ten years. It does 
not say that after that period it will not tax the land according to 
its true value, based upon the improvement, nor does it refer to 
the risk of losing the whole investment by fire, under our lack of 
protection. Do you see much encouragement in this release? 
How many have started planting for its sake ? It is, to be sure, 
quite pleasant to reduce taxes by any means, if only for a short 
time, but I doubt whether it is a financial inducement to grow 
timber. 

On the other hand, the financial result of timber planting in it- 
self should be encouragement enough, if the State, the town, will 
only do its duty of insuring reasonable protection for it. 

To demonstrate what inducement to invest in a tree plantation 
comes from its own results, it is necessary to be somewhat more 
definite as to the character of the planting, although it would be 
no trick at atl with almost any plantation, made at an expense of 
$10 per acre, to secure a 5 per cent investment by mere firewood 
production, in any place where thirty years hence $1 stumpage 
per cord could be secured, — a not unreasonable assumption for 
many places in Massachusetts. But to him who has time to wait, 
a timber proposition would be much more attractive. There is 
some experience in your State of what white pine can be made to 
do without very much attention, several hundred acres of planta- 
tions being in existence. 

Our experience in New York teaches us that we can make a 
first-class plantation of white pine and spruce, which is better 
than a pure white pine plantation, at within $10, if we grow our 
own stock and set out 1,700 two to three year seedlings to the 
acre. If the planting is properly done, and no misfortune occurs, 
there is nothing to be done to this plantation until it is about 
thirty years of age, except that, if it can be utilized, some of the 
dead material may be removed. By the thirtieth year the num- 
ber of living trees will have been reduced to say 1 , 500 at most, 
the mutual shade and accidents being the cause of their decima- 
tion. The object of keeping the stand so dense is to stimulate 
the height growth, prevent growing into branches, and kill out 
the lower branches before they are too stout to be broken off 
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easily, so as to secure clear lumber. By that time the average 
diameter of about 80 per cent of the trees remaining may be only 
4 to 5 inches, some stouter, even up to 12 inches, some less, and 
the height of many, if not most, 40 to 50 feet and more. 

Now comes the time to work the crop for diameter increase. 
This is done by giving individual trees a better chance for devel- 
opment. Doctors differ much as to how this should be done, but 
here is my recipe. Select about 200 of the best developed, most 
promising trees for the final harvest crop in as even distribution 
as may be. If they have not lost their lower branches, trim them 
up to 20 to 25 feet, which in the case of dead limbs is easily done 
with a cutting hook ; in case of live limbs, of which some may 
also best be removed, with a cutting chisel on a pole. Thin out 
around these selected trees so that the crown of each is free, and 
finds an open space in all directions of 2 to 3 feet to grow into 
during the next five or six years, and repeat this operation every 
five or six years, or as often as the crowns become again inter- 
fered with by neighbors. Leave the rest of the stand, as long as 
it does not interfere with the select crop, undisturbed or slightly 
thinned, if you can make use of the material ; its office is mainly 
to cover the soil, and protect it against drying out, and any thin- 
ning out to stimulate its growth should therefore always keep 
this object in view. It would be possible to secure a cut of in- 
ferior box-board material in the fiftieth or even fortieth year, but 
waiting until the sixtieth year will produce real lumber wood. 
By that time not only will all the lower growth have been cut 
out, but of the 200 originally selected perhaps only 150 will re- 
main, making a close crown cover, and protecting by their own 
shade the soil below. This harvest crop should then have all the 
trees with a height of 70 to 80 feet in the average, and diameters 
varying between 12 and 24 inches, and averaging probably not 
far from 20 inches. The average tree will contain at least 65 
cubic feet of wood, or say 10,000 cubic feet per acre, of a charac- 
ter which, with common mill practice, will make 50,000 feet of 
good boards, besides 25 cords of firewood.* 

♦These trees have not developed like the average of the unattended for- 
est, but they are the select best, which for thirty years have been kept in 
most favorable condition. Such trees, as shown by measurements (see 
44 The White Pine," Bulletin No. 22, Forestry Division, United States De- 
partment of Agriculture), can attain in sixty to sixty-five years, without any 
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Who knows what the stumpage of the lumber product alone 
will be worth sixty years hence ? We can only guess, but we 
have good basis for guessing. In sixty years, as far as lumber 
prices are concerned, we will be at least in the same condition as 
the European countries, which have "no surplus M of virgin wood 
supplies ; prices will be at least what they are now in France or 
Switzerland or Germany. This year stumpage prices of spruce 
and fir, actually obtained in France, were 12 and 13 cents per 
cubic foot as standing in the trees, including both saw timber and 
firewood. At this rate our acre would be worth $1,200. In 
Switzerland, White Pine stumpage was sold this year at 17 cents 
per cubic foot for the saw timber alone, and spruce and fir at i2>£ 
to 18 cents, according to sizes and transportation facilities. This 
would make our acre worth at the lowest $750 for the saw timber 
alone. Or, if we apply the experience of Prussia through sixty- 
five years of the last century, when the price for wood in general 
rose at the average rate of ij4 per cent per annum, and assume 
the present stumpage price at $5 only, the acre would have 
brought 12 x 50 = $600, which is about 7 per cent on the original 
investment. Now, money by that time will certainly not be worth 
more than 2 or 3 per cent ; hence, if we discount to the present 
time at 3 per cent, we find that the $10 now paid out will be re- 
paid ten to twenty times over, with interest. 

How does this compare with the eneouragement of the tax re- 
lease? You may say that this figuring is all theoretical, and I 
admit it ; but it is based on measurements and experience else- 
where, even with less vigorous growers than the White Pine, and 
with less care. 

Your own Mr. Pratt has reported in your proceedings that, 
without any attention in the way of thinning, by sowing pine 
and leaving it to nature unaided to do what it pleased, he had 
secured, in less than fifty years, 50 and even 60 cords of box- 
board logs per acre, or as many hundred cubic feet, with some of 
the trees 2 feet or more in diameter. And among the many 



attention, in naturally grown groves, dimensions of 23 inches diameter and 
$0 feet in height, and averages of 18 inches diameter with 62 cubic feet con- 
tents. If only 48 feet of the length with 8 inches at the smallest diameter, 
i.e., 60 per cent of the cubic contents, are taken for saw timber, then, in 
common mill practice, counting on 30 per cent waste in slabs and kerf, each 
such average tree will give over 400 feet B.M., and the acre 60,000 feet, be- 
sides some 20 cords of fuel wood. 
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measurements which some years ago I had had made of naturally 
grown pine groves in New England, there was at least one (near 
Hopkinton, N. H.) which at sixty to sixty-five years of age, 
with 300 trees, showed 7,870 cubic feet of wood, with diameters 
varying from 8 to 23 inches, and averaging 14 inches, and heights 
mostly between 70 and 80 feet.* This is what nature unaided 
has done. I submit that my claim for the result from an intel- 
ligent guidance of nature is modest. 

While, then, the tax release cannot be considered much of an 
encouragement, a just taxation is what everybody, even the forest 
planter, should be satisfied with. And, if not the land alone is 
to be taxed, but also its product, and encouragement is needed in 
the forest-planting business, then let it take the form which pre- 
vails in some parts of Germany, and which is justifiable and 
reasonable, namely, not to collect the tax until the harvest is cut. 
If, for instance, the annual tax were 20 cents, let it accumulate 
with 3 per cent to the sixtieth year, when it will amount to about 
$35» which comes easy to pay when $600 are in sight as a result 
of the harvest. 

Other methods of encouragement are the giving of bounties, 
which in principle stands on the same order as the tax release, — 
not only difficult to formulate rationally, difficult to administer, 
and insufficient unless other stronger inducements exist, which 
would by themselves make forest growing inviting. Moreover, 
does not the man who takes an existing forest growth, sprout or 
stump land, and by intelligence and management, utilizing 
natural reproduction, turns it from useless brush land into highly 
productive timber land, or who secures the new superior crop by 
natural regeneration from the judicious harvest of the old tim- 
ber, — does he not deserve as much recognition as the one who 
performs the much simpler and easier work of planting a pasture, 
which is already productive, even though it be at a lower rate ? 

Distributing Plant Material and Advice. 

The aid which the State can give by distribution of plant ma- 
terial, by giving advice as to its use and subsequent management, 
is on an entirely different basis, at least if properly applied. This 

* See United States Department of Agriculture, Forestry Division, Bulletin 
No. 22, "The White Pine." 
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is really an educational method, with some financial aspects 
added. 

So little is the idea of forest planting and forest management 
developed in our country, that really as yet little readily available, 
practical knowledge exists ; and even the plant material cannot 
be as easily, readily and cheaply secured as is desirable, because 
of the absence of a large, well-established trade in such plant ma- 
terial. Hence it would be an excellent plan for the State to estab- 
lish one or several nurseries, in which such plant material should 
be grown, not for free distribution, but to be sold at cost price. 

In connection and as a condition going with this assistance, 
there should, however, be furnished and be followed expert advice 
as to the choice of plant material, the method of handling it and 
of managing it afterwards, as well as of managing the woodlands 
already in existence. This, too, should not be given entirely 
free, — I do not believe much in charity and paternal methods, 
when other methods will accomplish the object, — but an equitable 
rate can be established in proportion to the acreage or the amount 
of planting or work, the State bearing the risk of coming out 
even. The State could afford to employ and command such ex- 
pert advice for the many, when the individual planter or forest 
owner would find it difficult, or too expensive, to secure it. Here 
again comes your State forester to the front. 

Town and State Forests. 

Lastly, there will arise cases and conditions where the State it- 
self must step in, own the lands and do the reforesting. 

Twenty-five years ago the idea of permanent State ownership of 
land for anything but the immediate need of State business, or to 
be disposed of to settlers, was considered so inimical to the Ameri- 
can spirit and State idea that it was dangerous to propose such an 
innovation as a State forest reserve for no other purpose than the 
perpetuation of forests. Now this is all changed. The first State 
to change its attitude was New York, in 1885, when the begin- 
nings were made of creating a State forest, for the purpose of per- 
petuating favorable river-flow conditions and timber supply. This 
reserve comprises now over 1,250,000 acres, and, although lately 
its purpose has been perverted by selfish sportsman's interests and 
pleasure seekers, and has made forest management in the reserve 
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impossible, it will be only a short time until the blunder is cor- 
rected. 

The federal government was persuaded to change its land policy 
in 1891, and we have now over 60,000,000 acres in forest reserves 
in the Public Land States, with more to follow. Pennsylvania 
fell in line in 1899, and is acquiring lands by purchase as fast as 
practicable, having at last report secured 600,000 acres, and pro- 
posing to increase the State forest to 3,000,000 acres at least. Min- 
nesota, Wisconsin and Michigan are working in the same direc- 
tion. 

The proposition for the State of Massachusetts to enter upon a 
policy of State forests has been brought before you by Colonel Ap- 
pleton, in 1890, who thought the State should purchase stump or 
waste lauds at low valuation, and by paying the taxes on it make 
the measure acceptable; and again by Mr. Chamberlain, in 1900, 
who advocated the purchase of stump lands at $3 per acre. 

That activity in this direction is not entirely foreign to your in- 
stitutions appears from the interesting beginning which the State 
has made in the Province Lands, in covering some 175 acres with 
forest growth during the last eight years. This, to be sure, was a 
protective measure for the purpose of arresting the encroaching 
sand dunes, which threatened private interests beyond, and on 
lands already owned by the State. 

Your law (Revised Laws, chapter 28, section 23) permitting a 
town by a two-thirds vote to take or purchase land within its 
limits which shall be a public domain, " devoted to the culture of 
forest trees, or to the preservation of the water supply,' ' and to 
appropriate money and accept gifts of money and land therefor, 
also points in the direction of communal ownership of lands as 
considered desirable. The conception of a ' ' public domain loan ' ' 
I consider an especially excellent one, if only the towns would 
take advantage of these laws, — if they could only be made to see 
their advantage in doing so. 

Here we have most interesting illustrations as to the advan- 
tages accruing financially, as well as otherwise, in the town 
forests of Germany, from the incomes of some of which not only 
the entire tax list is paid, but a dividend for distributiou among 
the bona fide citizens results. Goerlitz in Silesia is said to be one 
of these happy towns. Nineteen per cent of the total forest area 
of Germany, or nearly 7,000,000 acres, are so owned. 
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One of these town forests with which I am familiar, that of the 
city of Goslar (with about 14,000 inhabitants), in the Harz moun- 
tains, a spruce forest of 7,368 acres, furnishes the citizens not 
only with their pure drinking water, healthful enjoyment in 
hunting and refreshing coolness in summer, but also with a net 
annual income, which ten years ago amounted to round $25,000, 
now probably increased to more than $30,000. Here, under care- 
ful management, in round figures annually 350,000 cubic feet of 
wood (or only 47 cubic feet per acre) is cut, of which 46 per cent 
is saw timber, or about 1,300,000 feet B.M., selling ten years ago 
at 10 to 16 cents the cubic foot, or approximately $16 per M in 
the log, cut ; 40 per cent consists of poles, posts, small dimen- 
sions, selling at 4 cents ; and the balance, about 500 cords of 
wood, selling according to quality from $1.60 to $4.30 per cord. 

To give you an idea what good financiers these mountain farm- 
ers are, the following will serve. Persuaded by their efficient 
forest manager, — for they have a first-class professional forester 
to run this business, and are, not as is often the case with us, 
each one wiser than the manager, — the city fathers allowed the 
manager to build roads during fifteen years to and through the 
woods, until 141 miles were completed, at an expenditure of 
$25,000. Due to this improvement, making all parts of the forest 
accessible, and haulage possible over (partly) macadamized roads 
at any time in the year, an increased return equal to 33 per cent 
on the investment could be shown. 

I am sure if as good financiers are to be found in Massachusetts 
towns, with as good expert advice, an area of town forests will 
soon arrive. 

Towards such a desirable end the assistance of the State should 
be readily given by pledging the State's superior credit in acquir- 
ing and reforesting waste lands, and enabling the towns without 
too much sacrifice in the present to establish their town forest, 
since the State could probably borrow money at a lower rate than 
the towns. An example may illustrate the method of procedure. 

Let us assume that a town has say 1,000 acres of such waste 
lands which it could secure for say $3,000, borrowing the money 
from the State at 3 per cent interest ; the 1,000 acres to be planted 
up in the next twenty-five years, i. e., at the rate of 40 acres per 
year, at a cost of $300 ; this amount to be borrowed also from the 
State from year to year, when the interest charges will be annually 
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$90 for the land purchase, and increasing by $9 each year for 
twenty-five years for the planting cost, The loans will then in 
the twenty-fifth year, when the reforesting is finished, amount to 
$10,500, and the interest paid will have amounted to $5,250, 
varying from $99 in the first to $315 in the last year, which is the 
maximum annual payment. Now the interest charge becomes 
stable at this rate, and at the same time each year 40 acres may 
be thinned. These thinnings can be safely figured to net $2 per 
acre for the twenty-five year old stands ; they are to be repeated 
every five years, and increase then by $1 per acre for the first 
and by 50 cents for every following five years, — assumptions 
which are very reasonable. In other words, for the next five 
years after the loans and the planting are completed the interest 
charge is met to the extent of $80 by the thinnings ; during the 
second quinquennium, to the extent of $200 ; and in the third, 
when the first planting is forty years old, a surplus begins to ap- 
pear. Now arrangements for refunding the loan may be made, or 
else interest may be paid out of returns for thinnings until the 
sixtieth year ; then the first 40 acres come to harvest, yielding 
not less than $24,000, when it is easy to pay off the entire loan 
at once. These rough calculations may, of course, be refined, 
and the adjustment may be made even more reasonable, reducing 
the charges for the earlier part, and letting the future, which 
reaps the benefit, pay the cost. For instance, the State may bear 
the burden of the interest charges until the harvest time, when 
the loans with compound interest have grown to somewhat less 
than $70,000, which three harvest years will wipe out. After 
that every year the town may harvest a proportionate area, re- 
planting it, and pocketing an income forever of more than $20 
for every acre of land which is now worthless and a nuisance. 
And all the State has done is to loan its credit, not one cent is 
given in charity ; and the town has made no expenditure, except 
for the care of the property. 

Finally, however, there will remain probably a considerable 
acreage in such undesirable location or condition, from the point 
of view of the towns, that only the State with its broader and 
far-reaching interests can advantageously handle these areas and 
make them useful again. 

Some of these areas may find private owners, who will place 
them into great game preserves, and take care of them for their 



A Forest Policy for Massachusetts. 73 

pleasure, to the exclusion of the people at large. If this is 
desirable in the spirit of American democracy, then it should be 
encouraged; but I am democratic enough to prefer that the 
people, the State, should own as much of these lands as a public 
domain or forest reserve as does not appear inviting to towns or 
private forest growers. As a matter of internal improvement, 
which promises both indirect and direct advantages to the com- 
munity at large, such a policy of forest reservation should be 
inaugurated, and with it a system of forest management. 

A good beginning in this direction will bring untold indirect 
advantages. In the first place, it would necessitate the systematic 
management of these lands under a responsible State forester; in 
the second place, the management will require the continuous em- 
ployment of men who become naturally the reliable nucleus of a 
forest fire warden and patrol system. Not only can the distribu- 
tion of plant material to would-be planters be more readily 
attended to, if the State grows this material at the same time for 
its own use, and the expert advice more readily disseminated, but 
the good example of the State will find ready followers. It is 
the good example of the State forests in Germany, which really 
do not represent one-third of the German forest area, that has done 
so much for the well-managed forests of private owners there. 
But in addition to all the indirect benefits of a State forest reserve, 
I conceive that the 2,000,000 acres or so, which may appropriately 
fall into the hands of the State, will, if the State is a good finan- 
cier, — that is, willing to spend money for some time in the im- 
provement of these lands, — secure in time as good a revenue from 
these poorest lands as the German States now derive from their 
forest domains; namely, from $1.62 the poorest, to $4-50 the best, 
per acre. 

This area of 2,000,000 acres is about equal to that of the State for- 
ests of Bavaria, which, topographically and climatically similarly 
situated, produce a constantly increasing annual net income of now 
nearly $4,000,000, and that by merely taking the annual growth, 
without decreasing the growing stock; the cut being 72 cubic feet 
per acre* of which 24 cubic feet are saw material, z, e. y 200 feet B. 
M., and half a cord fuel wood per acre. 

Let me, then, summarize what appear to me the desirable actions 
in establishing a forest policy for Massachusetts, approximately in 
the sequence of their importance and effectiveness, the first two be- 
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ing of like importance, and the effectiveness of the rest being de- 
pendent on these. 

i. Improvement in the forest fire laws, making them mandatory 
under State control and co-operation. 

2. The appointment of a State forester, if possible technically 
educated, in charge of the fire service and of the educational and 
all other forestry interests of the State. 

3. Encouragement by financial aid of all associations and other 
educational agencies concerned in creating an active interest in 
forestry. 

4. Acquistiou by the State for forest reserves of those stump, 
brush and waste lands, which by their location and condition are 
of importance to the welfare of the State at large, and do not prom- 
ise to private enterprise or to town enterprise sufficient induce- 
ment to take care of them ; and institution of a forest management 
for these lands, including nurseries for the production of plant 
material for their own use and distribution. 

5. Encouragement of towns to acquire town forests, by advice 
and by State loans, the State's credit being used to guarantee the 
public domain fund of the town. 

6. Encouragement of private owners to improve their wood lots 
and plant up waste places, by furnishing expert advice and plant 
material at cost, and by a just tax law,— not necessarily tax re- 
lease. 

On one point I must lay stress before closing. There is no 
State in the Union that has enacted more far-reaching legislation 
regarding the care and preservation of shade trees and for secur- 
ing public parks. The tree warden is a Massachusetts institu- 
tion, of which the State may be proud ; the trustees of public res- 
ervations are a most useful lever for securing the preservation of 
historic and scenic places. But I must strenuously insist that 
these are matters which have absolutely nothing to do with the 
care and rational treatment of the forest areas of the State. This 
last is an economic question, pure and simple ; while the arbori- 
cultural pursuits of tree wardens, park superintendents and the 
absolutely misnamed "city foresters," which your law so rniscalls, 
are of an esthetical nature. Much harm to the forestry move- 
ment has been done by not keeping these two laudable movements 
more distinctly separate. 

I close with the hope that Massachusetts will soon do at least 
as well by her forests as she has done by her shade trees. 



MICHIGAN STATE FOREST RESERVATION. 

The first work on the Michigan Forest Reserve was done for 
the State Forestry Commission in co-operation with the Bureau 
of Forestry, according to a plan approved both by the Commis- 
sion and Bureau. The work was under the control of Professor 
Filibert Roth with a crew of eight men ; four student assistants, 
one volunteer coming from the University of Michigan. Work 
began on August n and continued until September 20. It con- 
sisted in locating the old government section corners and in mak- 
ing a complete forest survey. The territory covered was fourteen 
sections of the north half of Township 21 N., Range 3 W. There 
may be a few facts concerning this region which are of interest to 
the readers of the Quarterly. 

The soil is mainly light sand with a few gravel ridges running 
north and south through sections 12 and 13. About 20 per cent, 
of the territory covered is swamp land following the courses of the 
small creeks or forming their source of water supply. These 
creeks join the Muskegcn river a short distance below its source. 
About 10 per cent, of the land forms a bopder region between the 
present swamp areas and the higher sandy areas. Previous to 
the cuttiug of the timber these swamp borders were included in 
the original swamp areas. At the present time natural reproduc- 
tion of the pine is most favorable in these swamp borders. The 
topography varies from level and gently rolling to pothole regions, 
with a range in height from the depressions to the highest eleva- 
tions of about 50 feet. 

The principal plants forming distinct ground cover are : Myrita 
asplenifolia, EndL (Sweet Fern) which forms the largest propor- 
tion of ground cover on sandy soil, with a height varying from one 
foot to three feet ; Vaccinium canadense % Kalm. is found from the 
swamp borders to the tops of the highest elevations ; Car ex penn- 
sylvanica, Lam. forms very large tufts and makes sometimes half 
of the ground cover. These are the three more important under- 
growth plants. Each swamp, seems to have characteristics all its 
own. Bogs in all stages of formation can be found. 

The present tree growth includes Pinus divaricata, P. resinosa, 
P. strobus, Quercus coccinea, Q. alba, Q. rubra, Populus grandi- 
dentata, Tsuga canadensis, Thuya occidentalism Picea mariana, 
Larix laricina, Ultnus americana, and Fraxinus nigra as the 
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principal ones to be mentioned. This region is, however, the 
special home of Pinus resinosa and Pinus strobtis, and here these 
two species formerly reached a high grade of development. 

It is safe to say that had the small periodical ground fires been 
kept out, there would be a most excellent stand of young pine 
timber there to-day. Natural reproduction is fine where it has 
been protected from fire by sand road, an old railroad grade or a 
narrow strip of swamp land. 

With proper protection, the planting of White Pine would be a 
success. Planting will be necessary as there are too few seed trees 
left to make complete natural reproduction possible. 

It is only fair to add that the sentiment of the people of this 
region is very favorable to creation of, and work upon the State 
Forest Reserve. 

Brad—. 
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Principles of American Forestry, By Samuel B. Green, Pp. 334, 
111. New York, John Wiley & Sons, 1903. 

The ambitious title of this book for an " elementary forestry,' ' 
as announced in the preface, is somewhat ill-chosen and unintel- 
ligible in the use of the adjective " American," for we fail to find 
any new principles, evolved by American practice or experience 
(which hardly exists) in its pages. It would be rather interesting 
if those who use this distinctive phrase would explain what they 
mean when talking of "American forestry." Moreover, while 
the book is stuffed full of information, there is little development 
of principles to be found in it. 

We note other misleading conceptions or unfortunate use of 
language, for instance the definition of silviculture as a synonym 
of the term forestry, and of forest as applying to "all collections 
of trees except such as are grown for fruit." 

The book being written for beginners and being mainly a com- 
pilation from various sources, the professional forester will find 
little with which he is not familiar ; for its purpose of instructing 
the beginner it ranks well with similar books on the market, and 
as far as the greater mass of information is concerned is an im- 
provement on them. 

In the much too brief chapter on forest regeneration the nurse- 
tree method is forgotten or else mixed up with the selection 
method. By far the best chapters, as might be expeeted from 
Prof. Green's experience and surroundings, are those on nursery 
practice and tree-planting on the prairies. 

Some of the information, as on the processes of increasing the 
durability of wood, a long relatively useless table on fuel values 
( unfortunately misprinted in the title, " full values ") could have 
very well have made room for a fuller explanation of ' ' working 
plans 1 ' which are dismissed with eight lines. Even the interest- 
ing problems of forest finance calculations furnished by Dr. 
Schenck have hardly a place in such a book, in which by the 
nature of the case so much discretion in selecting and excluding 
matter of interest, and brevity must be exercised. 

Mechanically the work is an excellent piece of book-making 
and it is well illustrated. 
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Lexicon generum phanerogamarum * * * cum nomencla- 
tura legitima internationali t by Tom von Post and Otto Kuutze, 
Stuttgart, 1903, 8°, 720 pp. Price, 10 mark. This great work 
denotes a further step in advancing the interests of a stable 
nomenclature. Dr. Kuntze claims to have overcome all difficul- 
ties which attached to the DeCandolle Code. It remains to be 
seen how far the Vienna Congress on Nomenclature, to be held 
in 1905, will adopt his conclusions. 

Nomenclaturae Botanicae Codex brevis maturus, etc., by Otto 
Kuntze, Stuttgart 1903, 4 pp. i,xiv. Price, 3 mk., is a separate 
edition of the rules of nomenclature adopted for the Iyexicon, and 
is very suggestive. It maintains the year 1737 as starting point. 
Otherwise, it is Dr. Kuntze's defense of the Paris Code with his 
amendments, unfortunately marred by offensive language di- 
rected against those who do not agree with him. To the Ameri- 
cans he refers in the following amusing language : "The Ameri- 
cans who maintain the inexecutable Rochester resolutions are a 
botanical Tammany ring." 

Hdndbuch der Laubholzbenennung \ by L. Beissner, E. Schelle 
and H. Zabel, 8°, 625 pp. Berlin, 1903. This is a companion 
volume to Beissner* s Handbuch der Nadelholzkunde, published 
in 1891, although less comprehensive in the character of the in- 
formation. It is in the form of a catalogue of the broad -leaf 
trees, giving name and synonym, habitat and hints of the climatic 
requirements based upon a regional temperature classification and 
such other factors of humidity, soil, etc., as influence the ques- 
tion of acclimatization. 

Vegetationsbilder. Edited by Dr. G. Karsten and Dr. H. 
Schenck, parts III, IV, and V, Jena, 1903, brings excellent pic- 
torial descriptions of tropical economic plants, such as tea, coffee, 
etc., in Part III, and the luxuriant vegetation of tropical and sub- 
tropical Mexican forests in Part IV, while Part V illustrates the 
vegetation of the hot and dry region of Southwest Africa. 

The WoocUot: A Handbook for Owners of Woodlands in Southern 
New England. By Henry Solon Graves and Richard Thorn- 
ton Fisher. Pp. 89. PI. 4. 8°. Washington, 1903. 

Especial attention is just now being given to those phases of 
forestry which are applicable to the farmer's woodlot, and, per- 
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haps because the lay mind can more readily grasp the compara- 
tively simple precepts of silviculture, this line of forestry is be- 
coming very popular. Professors Graves and Fisher have, in 
this Bulletin, outlined some of those silvicultural practices which 
are more generally available for farmers' use, supplementing the 
printed page by a number of diagrams of stands typical of the 
woodlands of the Southern New England States. The introduc- 
tion of these diagrams has added much to the practical value of 
the work, and such use of ideas drawn from the best European 
writings as the authors have made can only serve to enrich our 
literature and free it from the taint of provincialism. 

The Bulletin opens with a description of the forest conditions 
of the woodlands of the three states covered by this report. The 
greater portion of the work is occupied by a discussion of the 
practices of thinning and making improvement and reproduction 
cuttings. Protection from fire and insects is touched upon, while 
those wishing to inform themselves of the operations of planting 
are referred to an earlier Bulletin of the Division. The execution 
of the operations recommended are given at some length and 
carefully in such a way as to be readily intelligible to the farmer 
who is to use these instructions. Peculiarly out of place, how- 
ever, are the cumbersome names given to such every -day methods 
as the shelterwood or nurse-tree system, which here is called 
the " Method of Successive Thinnings," etc. 

The condition of woodlots in New England is apparently much 
the same as in some other parts of the country, and it is good to 
know that this Bulletin has been found of some use in instilling 
the fundamental ideas of forestry into the minds of farmers work- 
ing under such conditions as obtain in the states of the Ohio Val- 
ley and helping them to a more rational treatment of their wood- 
lots. 

The Seasoning of Timber. By Herman von Schrenk, assisted by 
Reynolds Hill. 8°. Pp. 48. PI. 18. Washington, 1903. 

With the growing scarcity of timber its physical peculiarities 
and behavior have become of more and more practical importance, 
and the propriety of studying this material as it is used in con- 
struction with the aim of making it more serviceable and espec- 
ially more durable, received early recognition by the Forestry 
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Division. In this Bulletin of the Bureau of Forestry the 
phenomena of seasoning are discussed first in general terms and 
secondly in relation to the special work of tie-preservation which 
the author has carried on in Montana during the season of 1902. 
Of these practical tests of air drying before and after zinc chlorid 
treatment, the preliminary results are given as indicative of what 
the completed tests may be expected to show. 

The account of the process of seasoning by ordinary air drying 
is well stated and the report is aptly illustrated throughout. 
More careful proof-reading should have made the tables of data 
balance. 

The " Bluing ' ' and the ' ' Red Rot" of the Western Yellow Pine, 
with special reference to the Black Hills Forest Reserve. By 
Hermann von Schrenk. 8°. Pp. 40. PI. xiv. Washing- 
ton. 1903. 

Following up Dr. Hopkins' investigations of the destructive 
work of the bark beetle in the Yellow Pine in the Black Hills Re- 
serve, made in September, 1901, this study of the disease and de- 
cay to which the trees ravaged by the beetles are subject, comes 
from the pen of one most fitted to deal with the subject. The 
pine girdled by the bark beetles is first attacked by a fungus, 
Ceratostomella pilifera (Fr.) Winter, feeding on the medullary 
rays, wood parenchyma and cell contents, but not affecting the 
woody fibres of the stem at all. The anomalous fact that " blue " 
timber two years old shows greater strength under compression and 
cross breaking tests than on healthy pieces, the author would ac- 
count for by the circumstance that its water content is 2 % lower, 
a condition which obtains despite the fact that both underwent 
the same kiln-drying. 

This "blue" timber has been impregnated with zinc chloride 
and used for ties in the trying climate of the Southwest to test its 
wearing qualities. Unimpregnated the material decays rapidly, 
due to wood-destroying fungi of which Polyporus ponderosae is 
the important species in the standing timber in the Reserve. 
Unlike the " bluing " which is first evident in the base of the tree, 
this fungus begins its ravages in the top of the stem and extends 
downward. Two years appears sufficient for destruction of the 
tree once attacked by the Polyporus. The life history of the 
" bluing " fungus appears to have some points of peculiar inter- 
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est, but the author in his generous way promises us more of that 
in a later publication. 

It is recommended that the beetle infested and dead timber be 
sold at a nominal price and speedily in order to save as much of 
it as possible. As the consumption in the Reserve is insufficient 
to take care of the amount injured and the Black Hills are not 
connected by rail with the markets of the state, but with those of 
Nebraska, it is further recommended that the law be amended to 
permit the sale of this timber for use outside the state. The Bul- 
letin is well illustrated with half-tones, lithographs and heliotype. 

The magnificent volume of the Seventh Report of the Forest, 
Fish and Game Commission of the State of New York comes to 
hand just as we are going to press. It is resplendent with colored 
plates of game, birds, fish, foliage, and insect injuries, but in its 534 
quarto pages only a very small amount of matter of direct interest 
to the profession is to be found outside of the report of the Super- 
intendent of Forests and his aids covering 33 pages. As this re- 
port is for the year ending September 30, 1901, historically it is 
rather antiquated and already anticipated by the preliminary re- 
port of the Commission of two years ago. 

A paper by Mr. George W. Rafter on the Future Water Sup- 
ply of the Adirondack Region and its relation to enlarged canals 
in the State of New York ; the Economic Value of Birds to the 
State, discussed by Frank M. Chapman and beautifully illus- 
trated by Louis A. Fuertes ; Tree planting on Streets and High- 
ways, by William F. Fox, accompanied by highly colored autumn 
foliage ; Chestnut Culture in the northeastern States (for fruit !), 
by E. A. Sterling ; and Insects affecting Forest Trees, by E. P. 
Felt, excellently illustrated with colored plates have, especially 
the latter, more or less direct interest to us. 

The Report of the Forester for 1903, appearing in the Annual 
Report of U. S. Department of Agriculture and printed as a 
separate, contains much of interest. Although the appropriations 
now amount to round $300,000 (outside of regular salary lists) , 
it declares, that "the present provisions are wholly insufficient " 
and the complaint, that opportunities for valuable work must be 
allowed to pass by for lack of funds, is again and again repeated. 
".The saving of the forests by wise use is but little nearer than it 



82 Forestry Quarterly. 

w as a year ago, except for the wider spread of a knowledge of the 
nature and objects of forestry ? The awakening interest among 
lumbermen and of railroad companies is pointed out as showing 
*hat the subject has become a live issue. 

The Bureau is now organized into six divisions or sections, each 
with an assistant in charge, namely, Forest Measurements, Forest 
Management, Dendrology, Forest Extension, Forest Products 
and Records. As far as expenditures permit judgment of the 
relative importance of these departments, the last appears to stand 
first with over 30 per cent, and, with the bureau supervision 
added, over 37 per cent., of the total appropriation ; the first two 
departments which were combined during the last fiscal year 
stood second with 24.4% or over $70,000 with an addition of 
over $12,000 contributed by outside parties; Forest Extension 
and Forest Products are treated about alike with 14.4% and 
Forest Investigation (now Dendrology) consumed 9.5%. 

Of practical work in forest management the most noteworthy 
was the segregation of lands for a Minnesota National Forest 
Reserve and the elaboration of rules for conservative lumbering 
of the same under supervision of the Bureau, as well as on some 
Indian reservations. Also notable is a study of woodlot condi- 
tions and plans for their management in Otsego County, N. Y., 
which it would be useful to publish. " The lack of available men 
renders it impossible for the Bureau to supervise the application 
of all woodlot working plans which it prepares." 

This condition probably applies also to larger tracts : between 
the preparation of a working plan and its execution without tech- 
nical supervision, there is a wide difference; indeed, in spite of 
the heroic efforts to bring private forest holdings under the sway 
of the bureau, "the means available are yet too feeble to make 
much impression on the gigantic task of preventing the destruc- 
tion of the lumber industry." 

Cooperative investigations with States are carried on in Maine, 
New Hampshire and California. 

In the Forest Extension department so far altogether 292 plant- 
ing plans covering 10,807 acres in the various states were made, 
usually for not more than 10 to 20 acre lots, the Prairie and the 
New England States having the larger share, although the 
Southern States, especially Alabama and Florida, are also well 
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represented. The most interesting work is that begun on the 
Dismal River Forest Reserve in the sandhills of Nebraska, where 
as a result of a small demonstration made in 1891 as described in 
the Quarterly, vol. I, p. 140, some 200,000 acres for a forest 
plantation have been reserved. So far only a small nursery has 
been established and some 100,000 forest pulled Banksian and 
Yellow Pine have been planted (at a cost of little below $7.00 per 
M.) 

Some 200 lbs. of seed of various conifers were sown in the St. 
Gabriel (Southern California) Forest Reserve at a cost of $7.41 
per acre in spots 6 to 15 feet apart. 

In the department of Forest Products the Timber Physics in- 
vestigations originally inaugurated by the old Division of For- 
estry, which had been unfortunately interrupted, are again re- 
vived, now with more adequate funds ; during the past year over 
$42,000 having been spent on them. 

In addition a variety of studies are made of dendrological and 
silvicultural import, forest and tree distribution, rates of growth, 
conditions of natural regeneration and turpentine orcharding, 
osier growing, forest fires, reclamation of shifting sands. 

We regret to note that comparatively little of the enormous 
amount of information, which must accumulate in all these inves- 
tigations is published and becomes available to the public at large. 

The Report of the Superintendent of Forests to the New York 
State Forest, Fish and Game Commission for 1903, advance copies 
of which have been distributed, devotes the largest space to a dis- 
cussion of the forest fires which have raged in the Adirondack 
and Catskill region, during the season, burning over and largely 
destroying altogether over 500,000 acres, only 12% of which, 
however, was state land. The loss in standing timber on 212,000 
acres is stated as $695,000, while other losses in logs, pulp wood, 
etc., and buildings add $188,000. Some 6480 men were ordered 
out by the firewardens and 77,290 days work was performed by 
them, this service amounting to nearly $154,000. 

To the effective service of the wardens is ascribed the preven- 
tion of the total destruction of the Adirondacks. Detailed account 
of the conditions causing these unusually severe conflagrations 
and their distribution are given. The lack of patrols, which are 
not provided by law, is one of the reasons for the rapid spread of 
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fires. An amendment to the law in this respect is advocated. 
The following passage is also significant : ' 'On the state lands 
the standing timber killed by fire though still in marketable 
condition, will result in a complete loss, as the Attorney- 
General has rendered an opinion that owing to the restric- 
tions in the forestry clause of the Constitution, this material 
cannot be cut or removed. This state of affairs is unfortu- 
nate. Also because these areas of dry dead timber and slash 
are very liable to take fire again and burn with uncontrolable 
fierceness." 

By far the most prolific cause for the origin of fires is found in 
railroad locomotives and in burning fallows. The fierce winds 
raging on some days, throwing brands long distances, created 
many unforeseen extensions. 

In addition to this most important topic there are given, as 
usual, the statistics of the lumber product of the two regions, 
namely, less than 700,000,000 feet B. M. and a canvass of the 
summer hotel business which develops that some 3,500 hotels 
with a capacity of 133,000 guests, had entertained altogether over 
500,000 people and had receipts of over $9,000,000, showing the 
value of these two regions as summer resorts. 

The Evolution of Climates, by Marsden Manson, revised, en- 
larged and reprinted from The American Geologist, Franklin 
Printing Co., Minneapolis, July, 1903, 85 pp., is a very clear and 
concise statement of the theories, including the author's, regard- 
ing the conditions, which controlled prehistoric climates and 
especially in the glacial period. Regarding the present the author 
asserts "that the mean surface- temperatures of the globe have 
. been and are yet rising by continual exposure to solar energy and 
by the absorption of heat rays emitted by the warmed planetary 
surface." 

For support for this statement the author draws among other 
facts, upon the retreat of glaciers — " on the west coast of North 
America it can be followed by decrease in the number of genera- 
tions of coniferous trees and by the thinning of humus and of 
forest litter and then by the decreasing age of trees, shrubs and 
plants as they follow up the retreating glacier. At almost every 
glacier the trees and shrubs are recording its progressive retreat by 
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their advance. ' ' (See illustration of this observation in Forestry 
Quarterly, vol. I, p. 94). 

The reading of this suggestive essay will be especially useful to 
those who discuss forest influences on climate without a full 
realization of the cosmic forces, which produce the cosmic climate. 

Our Northern Shrubs and how to Identify Them. By Harriet L. 
Keeler. 8°. Pp. xxx + 521. New York. 1903. 

For each of the more than 200 shrubs included as indigenous, 
or long cultivated in the Northern States east of the Mississippi 
Miss Keeler has here given in a few paragraphs their growth 
under natural conditions, their habit, habitat and range, and the 
response they give to cultivation ; their requirements and the 
places they may be expected to fill in the park or on the lawn. 
The book is worthy the attention of those interested in such work, 
but it is certainly not encyclopedic and its greatest value seems to 
lie in its attractive suggestiveness. Most folk will feel the need 
of going further into the literature of horticulture and learning 
more about those particular shrubs which seem to recommend 
themselves before making their final selections. 

The book is quite fully illustrated with half-tones, all of which 
are good and some excellent indeed. The full page plates are 
supplemented by line drawings of details, in some cases. 






PERIODICAL LITERATURE. 

[The following abbreviations will be used for the foreign periodicals 
which will be regularly reviewed in this department : Allgemeine Porst und 
Jagdzeitung — A. F. J.; Bulletin de la Soti&e* centrale forestidre Belgique — 
B. Belg. ; Centralblatt fur das gesammte Forstwesen — C. F. ; Naturwissen- 
schaftliche Zeitschrift fiir Land- und Forstwirthschaft— Nw. Z. L. F.; 
Revue des eaux et for6ts — R. E. F. ; Schweizerische Zeitschrift fiir Forst- 
wesen— S. Z. F. ; Zeitschrift fiir Forst und Jagdwesen— Z. F. J. ; Indian 
Forester — I. F.; Lesnoy Journal — L. J. The month in which the matter re- 
viewed appears will follow these intials. Instead of reviewing the periodi- 
cals one by one, the articles of interest appearing in the various journals 
will for convenience of the reader, be grouped under the following ten sub- 
ject headings : I, Soil and Climate ; II, Botany, general, and Dendrology ; 
III* Silviculture and Protection ; IV, Utilization, Market and Technology ; 
V, Regulation, Mensuration and Finance ; VI, Statistics, History and De- 
scription; VII, Politics and Legislation; VIII, Roads and Survey; IX, 
Zoology (Entomology) ; X, Unclassified. The roman number representing 
the group will be placed at the head of the reviews or briefs dealing with 
the subject matter.] 

I. 

In a continuation of the report of the meeting of the International 
Association of Forest Experiment Stations (C. F., Nov.), 23 pages 
are devoted to the discussion of the influence of forests on water 
flow. The four most prominent investigators of this question, 
Miittrich, Hoppe, Ebermayer, Biihler, explained the present 
status of our knowledge on this question and in what direction 
and how further investigation should proceed. Dr. Miittrich's 
report on the influence of forest on quantity of precipitation 
has been printed separately. 1 

It is based on a specially devised series of observations at six 
stations for four years. It is admitted that this time is too short 
for final deductions. 

Nevertheless the author thinks that the tendency is even now 
visible in the carefully made measurements. The c Regenmess- 
feld ' (measuring area) consisted in each case of four stations, 
(1) forest stations, on openings in the forest ; (2) marginal sta- 
tions near the the forest limit ; (3) field stations at distances 
varying between 1000 and 2000 yards from the forest. The 
averages for the four years of these sets of stations showed the 

1 J. Neumann, Neudamm, 1903. 
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following decrease from forest station to farthest field station 
respectively : 587 mm., 570 mm., 552 mm., 551 mm. A division 
into seasonal data for winter, spring, summer, fall, shows a 
similar relation. 

Dr. Hoppe reporting on the quantity of precipitation reaching 
the ground under forest cover, points out that there are eight 
factors of influence: (1) the character of the crowns, at least 
according to species ; (2) the age ; (3) the density of stand ; 
(4) the density of the rain ; (5) the velocity and direction of wind ; 
(6) the amount running off along shafts ; (7) the amount re- 
tained by the foliage ; (8) the method of placing ombrometers, 
and of measuring. 

The measurements so far made show such wide variations for 
different species as to be valueless for deductions. Except in one 
investigation of Biihler's which shows that more water reaches 
the ground in a 20-year-old beech wood than in old timber, and a 
similar result for spruce by Dr. Hoppe, the age influence remains 
undetermined. The same is the case with reference to the density 
of stand. 

Somewhat better data are at hand regarding the factor of 
density of rain. A series of observations made by Hoppe in 
timber forest of different species shows, as is to be expected, a 
larger percentage of rain in summer seeping through the foliage, 
bnt Biihler finds that the absolute amounts retained by the foliage 
are greater with heavier rainfall. Although owing to the fact 
that the ombrometers of the usual stations record only accidental 
amounts, it has not been evident from the records, that the more 
rain reaches the ground the larger the total precipitation of a re- 
gion. The reporter considers this a self-evident result. 

The influence of wind has not been studied. The water run- 
ning off along the trunks has been studied by a number of in- 
vestigators with the following results : 

In conifers (timber) so little runs off (0.3 to 0.8 %) that it 
can be practically neglected. In broad-leaf trees the quantity is 
considerable, even with the foliage, namely quantities varying 
between 5 and 18 per cent, various conditions of crown and 
intensity of precipitation influencing, of course, the result. 
The quantity of water retained by the foliage Hoppe finds to 
vary in summer between 20 and 40 per cent, the conifers and 
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especially the spruce retaining more water than the broad-leaf 
trees. With heavy rains absolutely more water is retained than 
with light rains, but relatively the reverse is the case. 

Regarding the accuracy of measurements according to position 
of ombrometer Dr. Hoppe showed by his own observations with 
40 ombrometers, that differences of over 100 per cent, may occur 
and that with the distance from the trunk the catch increases. 

The reporter accentuates that, before any general deductions 
of forest influence on water flow can be made, the specific in- 
vestigation of these separate factors must precede and indicates 
two methods of procedure for securing the needed data. 

The question of the difference of water table in the forest and 
in the open has been thoroughly investigated by Prof. Ototzky 
at St. Petersburg in 1893-5 especially for the prairie region, and 
by the Bavarian hydro-technic bureau during the last two and a 
half years in conjunction with Dr. Ebermayer, who published 
three years ago the resum6 of Ototzky's work 1 as follows : 

1. On level ground and with otherwise like geo-physical soil 
conditions the water volume for the feeding of springs in the 
prairie (Steppe) region is considerably less under forest cover, 
than in the surrounding treeless region. Springs and wells in 
that region must be sought outside the forest. 

2. In the forest the water table is always considerably deeper 
than in the surrounding Steppe, even when covered by a dense 
sod. A progressive sinking of the water table from the prairie 
to the forest could not be found ; on the contrary a sudden drop 
at a short distance from the forest limit was observed. 

3. With increased density of the forest the depression of the 
water table increases ; in young stands it is least, in dense stands 
of medium age (60-80 years) it is greatest. 

4. Even openings of small extent suffice to raise the water 
table. 

5. After cutting the forest a gradual rise of the ground water 
takes place. 

6. In northern Russia the influence of the forest in depressing 

1 B. Ebermayer. Einfluss der Walder auf die Bodenfeuchtigkeit, auf das 
Sickerwassser, auf das Grundwasser und auf die Ergiebigkeit der QueLLeu, 
begriindet durch exakte Untersuchungen. Ein Beitrag zu den naturgesetz- 
lichen Grundlagen des Waldbaues, Stuttgart, 1900. 
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the water table is in general less than in the Steppe region. 
Evidently there the more frequent and heavier rains bring more 
water to the forest soil, and in consequence of the cold humid 
climate the water consumption and transpiration of trees is con- 
siderably reduced. 

The resum6 of the Bavarian investigations, inconclusive as to 
the main question, is laid down in seven points. The first 
affirms the causal relation between water table and quantity and 
distribution of precipitation, differing, however, essentially ac- 
cording to season (frozen soil ! ). Not only the amount of pre- 
cipitation but the permeability of soil and subsoil as well as the 
size of drainage basin influences the variation of the water table. 
The tilt of the impenetrable strata and the consequent rapidity of 
flow also has an influence. For these reasons the fifth point is 
made : the depth of the water table alone cannot be made the 
criterion of the influence of the forest on the ground water con- 
ditions. 

The Bavarian investigations, contrary to Ototzky's position, 
show that the movement of the groundwater follows the same law 
as the surface run-off. 

Reporting on the crucial question, namely as to the quantity 
of surface and sub-drainage waters in forest and open, Dr. Biih- 
ler referred mainly to the work of Ebermayer, Wollny, Engler 
and his own at the Swiss Forest experiment station. He made 
the interesting point, that from the unproductive area (of settled 
countries) all or nearly all rain water runs off superficially. This 
unproductive area, in mountainous countries, may refer to more 
than 50% of the total area as in the cantons of Uri (55%) and of 
Wallis (54%), while Switzerland as a whole has 28.3% in that 
condition, France 18%, Austria 8%, Germany 6%. On the 
other hand the run-off from cultivated fields and from meadows, 
even on hillsides is usually very small or nil, except with very 
heavy rains. Only when rain of long duration or thunderstorms 
and cloudbursts occur and the water has not time to be absorbed, 
water for superficial run-off remains after the soil has been satu- 
rated. This is different during the time of the melting of the 
snow, which in Germany is the dangerous flood season. Here 
the forest is effective by excluding the sun and through lower 
temperature of soil and air, retarding the melting and, if the soil 
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is not frozen, permitting absorption of the water. A very ex- 
tensive study of run-off conditions with self-registering water- 
meters is being carried on at the Bern station, but this is not yet 
completed. 

The many investigations regarding the amount of water ab- 
sorbed by the soil which varies between 25 and 64% of the rain- 
fall, all agree in the one point that in proportion to the precipita- 
tion the smallest amount becomes available for the soil in summer. 
In England where the soil rarely freezes Gilbert found that while 
in the average 48% of the annual precipitation was absorbed, in 
winter from 56 to 79%, but in July only 27% was absorbed. 

Ebermayer found the absorption in the open field 54%, in the 
bare forest soil 67%, in the forest soil with litter 74% of the pre- 
cipitation, so that absolutely and percentically more water goes to 
subdrainage in the forest than in the open. But a series of ob- 
servations carried on for thirteen years at the station of Zurich 
shows that a sod or a cover of low woody plants reduces the 
quantities for subdrainage by nearly one-half ; nevertheless on 
the whole, owing largely to reduced evaporation, more water 
filters into the soil in the forest than in the open. 

The complexity of this question of forest influence is accentu- 
ated by the fact that only a part of the precipitation (60 to 80%) 
reaches the ground, that fine rains do not at all or to a small 
amount become available, topography, soil and forest conditions 
adding to the difficulties. 

Regarding the amonnt of water carried off by the rivers, which 
is composed of both surface and subdrainage, some calculations 
were cited, which would show the lowland rivers to carry off 
about 28% of the precipitation with a maximum (60 to 70%) in 
March, a minimum (10-15%) * n July- In mountain streams a 
much larger percentage, 48% and 57% (in two examples) is so 
carried off. 

The conclusion is reached by the reporter that the influence of 
the forest on subdrainage, on flow of springs and on run off, even 
in flood time, cannot be great, and only the effect of forest cover in 
retarding erosion and torrential action remains unquestioned. 

Nevertheless we are inclined to side with the position taken by 
Dr. Mayr in the discussion which followed, namely that by re- 
tarding the melting of the snow flood dangers are diminished, and 
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that, because the soil in the forest is usually not frozen, the sur- 
face run off is diminished and thereby also flood danger reduced. 

Interesting remarks on the cultural importance of the water in 
the soil in chemical and other directions were made by Dr. 
Raman n. 

An interesting question which has a bearing on the notorious 
litigation between the states of Kansas and Colorado on the use 
of ground waters was raised, namely how to appraise the damage 
of such use on forest growth, as may occur and has occurred 
when city water works tap the ground water. 

' ' Mittheilungen aus dent Gebiet der Bodenkunde und der Boden- 
aufnahme % by von Schermbeck. (Z. F. J. Oct., Nov., Dec.) is a 
very extensive discussion of the character and value of humus 
and its formation under varying conditions with a view of laying 
the foundation for a better site classification. A working plan 
for this purpose is elaborated for soil studies in districts of differ- 
ent soil and forest conditions such as pure stands or mixed ; even- 
aged or uneven-aged stands ; excellent or difficult markets ; im- 
poverished or well treated soils ; older plantations ; waste lands, 
etc. The material yield and accretion and the quality of the wood 
are also to be investigated and to be placed in relation to a careful 
physical and chemical investigation of the soil conditions. 

Messrs. A. J. Wheeler and G. E. Adams of the Rhode Island 
Agricultural Experiment Station are studying the influence of 
lime upon plant growth (Bull. 96), including also observations 
with forest trees (maple, birch, elm, linden, Norway Spruce. ) 
The results on the trees so far appears entirely inconclusive, and 
we doubt whether the methods pursued, which are good enough 
for annuals, can be satisfactorily applied to perennials. 

II. 

The report of the meeting of the International Association of 
Forest Experiment Stations at Mariabrunn is concluded in C. F., 
Dec. The two points of interest discussed in this portion are re- 
ports on the distribution of tree species in Europe, and on the re- 
sults of introduction of exotics. 

In regard to the first point the discussion of principles involved 
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in deciding between natural and artificial distribution, a number 
of historical data regarding original distribution in Germany, and 
general remarks on forest distribution in Hungary are of interest. 

In discussing the introduction of exotics Dr. Mayr sharply 
criticizes the planless methods formerly used, which are mainly 
trials, instead of being based on biological studies. Only a few 
plantations in Bavaria, according to Mayr, have been made dur- 
ing the last ten years upon such biological basis and these have 
been done under working plans made by him. 

Regarding American species some strange, and at least ques- 
tionable assertions are made. For many if not most of the 
species tried the desirability of introduction is negatived, in which 
conclusion we are inclined to agree ; some desirable species like 
Betula lutea and Quercus alba are not mentioned. 

As desirable are enumerated Carya alba for coppice ( !) , the other 
Carya species being considered without significance (!), Catalpa 
speciosa and Castanea americana only where the native chestnut 
grows ; fuglans nigra , Liriodendron tulipifera, Prunus serotina, 
Robinia pseudacacia ; of conifers Pinus Strobus t P. Banksiana, 
P. Murrayana conditionally, Pseudotsuga Douglasii, Sequoia 
gigantea, Tsuga Mertensiana in preference to Canadensis and 
several western Picea, evenpungens (!), where Norway Spruce is 
absent. 

It is asserted that fuglans cinerea makes no smaller demands 
on climate than /. nigra, which seems strange in view of their 
natural field of distribution ; that Quercus rubra does not stand 
a cooler climate than the native ; the Sugar Maple is recommended 
for the sap, but not for the wood. Juniperus virginiana is ruled 
out because not useful until the heartwood is more than eight 
inches thick. 

P. Strobus is especially recommended for humid frost situations 
and as a nurse tree for less frost-hardy species ; Thuja occidentalis 
for underplanting under light-needing species; Chamaecyparis 
Nutkaensis is said to suffer more from frost, than C. Lawsoniana 
which, like Thuja gigantea is said to suffer much from fungi ; 
these with C. sphaeroidea are recommended for underplanting in 
oak or pine. 

Pinus ponderosa, this species of our high mountains, is said to 
suffer from snow pressure ; on the other hand, while P. Mur- 
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ray ana is recommended for the snow region, it is said not to be 

frost hardy (!) and "on account of its long needles offers too 

large a surface for the snow." (!) 

Pseudoisuga Douglasii and glauca are both said to be "by no 
means frost hardy ;" the former name seems to have been re- 
served for the Pacific Coast tree, which suffers from early, late 
and winter frosts ; the P. glauca, injured only by late frosts, is 
slower growing. 

Of the Japanese species, the deciduous ones are considered 
more important than the conifers ; Magnolia hypoleuca, Zelkowa 
Kcaki, Quercus variabilis^ Cladrastis amurenis being mentioned. 

It is said that the South-European Pinus Pcuce would have re- 
placed P. Strobus if it had been discovered seventy years earlier, 
having all the properties of the latter. 

Some of the points made by Dr. Mayr were refuted by Dr. 
Cieslar for Austrian conditions. He, too, recommends Picea 
pungens because "the stiff sharp needles protect it against the 
game." 

Of great interest was the contribution by Dr. Somervilie re- 
garding occurrence and growth of a very large number of exotics 
in the mild climate of England, which he describes : the temper- 
ature rarely sinking below 23 F., snow lying only a few hours, 
possibly a few days ; only in certain localities and exceptional 
seasons the temperature may go down for a brief time to — 4 . 

Of most interest to us is an account of a forest plantation of our 
Pseudotsuga, eight acres in extent, planted in i860 in mixture 
with larch, at the rate of 1200 trees to the acre. In 1880 the 
larch was cut out, and in 1887 a severe thinning reduced the firs 
to about 200 per acre, which of course produced an undesirable 
taper and branchy boles ; but a year after the thinning (age, 32) 
the average tree had a diameter of 12 inch (maximum diameter 
17 inch), and height of 60 feet, with a volume of 10 cubic feet ; 
the average accretion of this remainder alone showing 112 cubic 
feet per acre. Fifteen years later the average tree had grown to 
16 inch diameter, with maxima at 21 inch and height over 80 
feet ; the form factor having improved from .39 to .45 and the 
3-inch diameter lying at 73 feet from the base. The acre at 
forty-seven years of age, with 200 trees, showed the enormous 
burden of 10,100 cubic feet, an average accretion of 215 cubic 
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feet per annum. Such may be the performances of this tree on 
our milder Pacific Coast sites. 

Another interesting note is on Sequoia gigantea, found per- 
fectly hardy (in England !), grown from cuttings, in less than 
fifty years attaining a height of 60 to 85 feet and diameters of 40 
to 50 inches. 

Many other valuable suggestions will be found in the report of 
these meetings in connection with the visits to actual plantations 
of exotics following the discussions. The report has lately been 
published in a separate pamphlet by the Austrian Forest Experi- 
ment Station at Mariabrunn. 

Ein gutes Wort fur die Rotheiche, by Schoepffer, (Z. F. J., 
Nov.), recommends the cultivation of our Quercus rubra, especi- 
ally on poorer soils, on which the German oaks do not prosper. 

What interests us especially, is the statement of the magnifi- 
cent color display of the foliage in autumn. This fact shows 
that the brilliant color change, so characteristic of the American 
forest and almost absent in the German species both at home and 
when transplanted here, is after all not a result of climatic con- 
ditions alone, but specific. 

Dr. Schwappach publishes in Z. F. J., Aug., an 4< attempt M at 
a normal yield table for Betula alba, the European White Birch, 
which may be of interest to us in part in comparison not so much 
with the White Birch areas of New England and northern 
New York, but with Betula papyri/era. Dr. Schwappach finds 
that the best results from birch stands fall below the medium 
or poorest of alder, hence, advises that the birch be as 
rapidly as possible replaced by other species or other use of soil. 
The current accretion has its maximum in the thirtieth year with 
148 and 90 cub. ft. timberwood on I and II site respectively. 
The maximum average accretion occurs not until the seventieth 
or eightieth year with 42 and 59 cubic feet, respectively. The 
number of trees per acre of this exceedingly light demanding 
species, which make a normal stand, is 390 and 540 for I and II 
site, falling in the eightieth year to 93 and 115, respectively. 

The reading of such suggestive papers as that by Mr. Edgar 
N. Transeau, On the geographic distribution and ecological rela- 
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tions of the bog plant societies of northern North America (Bot. 
Gaz., Dec.), can only be of benefit to foresters in their practice ; 
for silviculture is applied ecology to a large extent. Although 
the title does not suggest it, there is much on forest distribution 
in the paper, since it attempts to relate the occurrence of the bog 
plant societies to that of the northern conifer forest. An attempt 
is made to account for the present distribution by tracing the 
changes in soil and temperature conditions during glacial times 
with the consequent re-distribution of species. 

We feel that the author falls into the same mistake which be- 
sets so many of the new generation of students of ecology, 
namely, of trying to explain distribution on the basis of the change 
of one condition or of a limited number of the conditions upon 
which distribution depends, giving too little or no value to other, 
only apparently minor conditions or rather to the infinite variety 
of possible combinations of conditions. The author says : " It is 
practically impossible to account for this situation (change of dis- 
tribution in a certain limited locality) on the basis of soil differ- 
ence and chemical character of soil solution, drainage conditions, 
or depth of water,' * and again, " there does not appear to be any 
relation between the distribution of this group and the * life 
zones' distinguished by Merriam," which are based on tempera- 
ture conditions in relation to reproduction. 

Such reference to single factors can only be useful in establish- 
ing broad limits, but not to account for local conditions of dis- 
tribution within these limits. 

The most elaborate discussion in Nw. Z. L. F. through several 
numbers of the year (Jan., Aug., Sept., Oct., Nov.) is on Top-dry- 
ness by Dr. v. Tubeuf, who develops an entirely new, unsuspected 
cause of this disease, namely, electrical discharges. In the spring 
of 1902 a large number of top-dry spruce, as well as pine and larch, 
were observed in some Bavarian districts, which led to investiga- 
tion. In all cases the leader for 5 to 10 feet and, in trees in the 
open, 12 to 16 feet was dead, of course including all the branches 
for that distance, evidently killed during the winter, and a few 
branches below had suffered, while the rest of the tree was green, 
the evidence pointing to sudden, not gradual death. 

R. Hartig in the last years of his life had begun some thorough 
investigations into the effect of lightning on forest trees and had 
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discovered that there were indications and signs of lightning 
even when the trees do not show any external wounds. These 
he called Blitzspuren. The presence of these traces of lightning 
suggested the cause of the top dryness and not only a careful ex- 
amination, but a series of laboratory experiments with an electric 
generator upon various conifers demonstrated beyond question the 
correctness of the diagnosis. As v. Tubeuf suggests, the disease 
is probably not new but rather frequent, its cause, however, has 
most likely been sought in other directions. Beetles and other 
insects were, of course, found on these crippled trees, but their 
secondary significance was elaborately established. 

The characteristic pathological appearance is that below the 
dead region, which is confined to the extreme top, the leader with 
its branches, there is a region in which the main axis is only 
partially dead, that is, dead in the outer bark and strips of the bast, 
while the branches remain alive, making not only their own ac- 
cretion but in streaks depositing new growth on the main axis, 
just below the base of the branch. The cambium in this 
part remains active, and the dead bark is sloughed off by cork 
layers, but a ring of bark is browned. Going downward, less and 
less of the bark is affected in longitudinal rents and only single 
dead brown traces of bast, which on a cross-section have an eye- 
shaped outline, are found imbedded in white cork layers in the 
bark — the characteristic " lightning traces" of Hartig. 

The cause is not to be sought in the heavy lightning discharges, 
which we have in mind in connection with thunder-storms, but 
in electrical discharges of a low tension, such as are more fre- 
quent in winter. The experiments showed plainly how the elec- 
tric current plays around the foliage, especially when wet, without 
striking at any particular point, producing the same pathological 
phenomena as those in the field. A spread of the disease and grad- 
ual death of the top-dry individual is not to be anticipated ; on 
the contrary a side branch or several may rise to replace the dead 
leader. 

The question of the occurrence and manner of development and 
the value of the mycorhiza to the welfare of forest trees has occu- 
pied many pages of the periodic literature of the past year, and 
the practical importance of the question is especially brought out 
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by new investigations. We shall attempt to brief more exten- 
sively and connectedly, the following articles devoted to the sub- 
ject : 

Beitrage zur Mycorkizafrage : 

I. Ueber die biologiscke und physiologische Bedeutung der en- 

dotrophen Mycorhiza, by Dr. L. Hiltner (Nw. Z. L. F. 
Jan. 

II. Ueber die Ernakrung der Waldbaume durch Mycorkizen, 
by v. Tubeuf (Nw. Z. I,. F. Feb.) 

Der augenblickliche Stand unsres Wissens uber die Wurzel- 
knbllchen der Leguminosen , und ihre Erreger, by K. 
Stormer (Nw. Z. L. F. Apr.) 

Ueber die Wurzelbildung der ein- und zwei-jahrigen Kiefern im 
markiscken Sandboden, by Dr. A. Moeller (Z. F. J. 
1902, March; 1903, May, June.) 

Ueber das Verkdltniss der Bergkiefer zur Fichte in den jiiilandi- 
schen Heidekulturen, by P. E. Mtiller (Nw. Z. L. F. Aug., 
Oct., translated from the Danish Tidskrift for Skovbrug.) 

Ein Beitrag zur Mycorkizafrage : 

Der Kampf urn die Nahrsalze, by F. W. Neger (Nw. Z. L. F. 
Sept.) 

Travaux recents sur les mycorkizes, by Prof. E. Henry (R. E. 
P., Nov.) 

Dr. v. Tubeuf gives the most concise and clear resume* of the con- 
dition of this interesting and practically highly important question 
of the symbiosis and mutual advantage of fungus and tree, which 
includes the question of the nitrogen supply for forest trees, the 
possibility of utilizing the nitrogen in humus and turf, the signifi- 
cance of the forest litter and the use of artificial fertilizer in grow- 
ing trees ; questions important to forester as well as farmer. 

It is well known that B. Frank is responsible for the sugges- 
tion of the symbiosis and mutual advantage of fungus and tree- 
growth, coming to this idea when studying the truffle in 1885 ; 
Hartig first objecting, then conditionally agreeing to the interpre- 
tation of the root fungi as being useful to the tree in securing 
nitrogen for them. Hartig's reserve was apparently justified by 
investigations of Nobbe at Tharandt, while Henry's (at Nancy) 
experiments did not agree with those made at Tharandt. 
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Lately Stahl 1 formulated this relation in the idea, that all plants 
are in competition with the fungi which live in the soil, especially 
in the humus, and to avoid this competition make partnership 
with the fungi and make the latter provide food, organic or in- 
organic, for their common use ; this arrangement being called 
symbiosis. Those plants which have only a small transpiration 
current and hence only a small supply of minerals are supposed 
to need this symbiosis particularly. 

The fungi are supposed to possess superior capacity for absorb- 
ing not only nitrogen, but other mineral salts and water. There 
are distinguished endotrophic fungi, which live in the interior of 
the plant and therefore cannot do anything to make exterior sup- 
plies of the soil more available, but which assimilate free nitrogen 
from the air as in the leguminuous plants, and ectotrophic fungi 
or mycorhiza which develop maiuly on the outside of the feeding 
roots and are supposed to take up nitrogen and possibly water 
and other salts, and exchange it for sugar derived from the tree ; 
this especially in humus soils in which nitrogen does not exist in 
nitrates which alone are assimilable through root hairs. 

Prank went so far as to assume that under circumstances, or for 
some species always, the symbiosis was a necessity, especially for 
the oak, and that the entire nutrition of the tree with exception 
of the carbon could be secured by the mycorhiza, while v. Tubeuf 
holds that with a satisfactory condition of mineral salts in the soil 
the root hairs suffice to supply nutrition, and Stahl recognizes 
facultative mycorhiza plants, namely those which can get along 
without assistance of fungi in the soils poor in humus, while in 
those rich in humus and drier they may become so dependent on 
fungi that the capacity of independent life is lost. He recognizes 
the conifers as such plants, but v. Tubeuf holds that besides the 
conifers the Cupuliferae and most other trees have this choice or 
faculty, and he assumes that both methods of nutrition may take 
place simultaneously. According to v. Tubeuf, with the increase 
of mycorhiza formation a diminution of root system is connected, 
the roots remain short and became more and more nodose, hence 
cannot exploit the soil as well as the long fibers beset with hairs. 
These latter, the normal roots, develop plentifully in dry sand 

1 Jahrbuch fur wissenschaftliche Botanik, 1900. 
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and in dry humus and farm soil, but decrease in wet soil without 
reference to mycorhiza formation, which develops especially in 
the humus and richly fertilized soils, but as Moeller shows, also 
in the gray sand of the North German pineries. 

Here v. Tubeuf concludes that where assimilable nitrogen is 
absent, plants can secure it through endotrophic mycorhiza from 
the air and through ectotrophic mycorhiza from the soil, and that 
those plants, which have a small transpiration current, a small re- 
quirement of mineral salts, a slower growth and a small root de- 
velopment, show the greatest mycorhiza development and become 
dependent on it. But the trees extending their roots far beyond 
the humus region retain the faculty of self-nutrition through 
root-hairs or through the epidermis. 

Besides direct nutrition through mycorhiza there is the possi- 
bility of enriching the soil with assimilable nitrogen through the 
activities of the fungi, making the humus nitrogen available as 
well as the free nitrogen. This seems to be brought out by 
Miiller's investigations. 

The manner in which this function of the fungus is performed, 
is as yet clouded in mystery, but it stands to reason, that the 
fungus cannot exist entirely as parasite, but must furnish to its 
host plant something it cannot or cannot as well secure for itself. 

Since the roots of most trees penetrate beyond the humus 
layers, the value of the mycorhiza can be of consequence, it 
would seem, only in the younger stages of development, being 
lost as the root system passes to the lower strata. 

The practical question is, therefore, how far in nurseries and 
young plantations this knowledge of symbiosis, as yet only con- 
ditionally acknowledged, becomes important and utilizable, in- 
fluencing methods of plant production on certain soils, substi- 
tuting inoculation for fertilization, etc. 

In this connection a classification by v. Tubeuf may be of inter- 
est. He distinguishes, 

1. Plants which only here and there show endotrophic my- 
corhiza, probably of no use. 

2. Plants with prolific development of endotrophic mycorhiza 
and fully developed systems of assimilation, transpiration and 
roots which may derive benefit from the supply of the nitrogen 
of the air through the fungi {e.g., Cryptomeria, Podocarpus.). 
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3. Plants with prolific endotrophic mycorhiza and reduced 
systems of assimilation, transpiration and roots, which probably 
secure all other nutrients from the soil by the roots, and only the 
nitrogen through the fungi {e.g., Neottia, etc.). 

4. Plants with occasional ectotrophic mycorhiza without prac- 
tical significance (Salix). 

5. Plants with prolific ectotrophic mycorhiza, but also with 
normal roots-assimilation and transpiration-system (pine, oak, 
etc.). 

6. Plants with ectotrophic mycorhiza and reduced system of 
nutrition when all nutrients come through the fungus (Mono- 
tropa, Corallorhiza, etc.). 

7. Plants with both kinds of mycorhiza. 

The fungi which practice this symbiosis are not specific but 
of various kinds found in the most diverse soils and over the whole 
globe. Exotics of all kinds planted in Germany on farm lands 
developed mycorhiza in the second year, just as the bacteria of 
the leguminosae develop on sites where these plants were absent. 

v. Tubeuf incidentally discusses the parasitism of Viscum, the 
common mistletoe, which is supposed to stand in some relation 
to mycorhiza ; this he however denies. 

Dr. Hiltner discusses mainly the endotrophic fungi or bacteria, 
the identity being still in doubt. These which have been long 
acknowledged as nitrogen gatherers on clover, peas, beans and 
other leguminous plants like Robinia, were also shown to exist 
and act to the same purpose on Alnus % Elaeagnus, Podocarpus. 
Two other investigators, Shibata and Magnus (who consider the 
bodies as bacteria) come to the same conclusion as Frank, that 
the root cells digest the fungi somewhat like the insect eating 
plants. Thus Frank : ' ' The fungus eating plants have even more 
clever devices than the leguminosae fungi with which to capture 
in their protoplasma the selected victims, to make them grow and 
finally to digest them in order to derive benefit from the albumen 
product of the fungi, the same which makes them valuable for 
human food." 

Dr. Hiltner takes exception to this view. He considers the in- 
fection entirely parasitic and detrimental to the host plant if it 
did not succeed in pressing it into service ; while a resorption of 
the parasite by the host plant can occur, the parasite can pre- 
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vent it by its ability of replacing the albumen which the host by 
means of enzymes withdraws from it by nitrogen assimilation. 

As regards endotrophic mycorhiza in conifers he believes that 
here also the same relations exist as in the leguminuous plants* 
He remarks : 

1 ' If we see a timber forest grow up on a soil which contains 
hardly as much nitrogen, as is necessary to supply a yearling 
plant, we are forced to admit that our trees must have at their 
disposal another source of nitrogen besides that which they secure 
from the soil directly or through assistance of ectotrophic myco- 
rhiza." 

In a short paper Mr. Neger reports an investigation into Stahl's 
deduction that ail plants which do not develop mycorhiza and 
hence have to rely under all conditions upon their own root activ- 
ity grow better in sterilized forest humus than in unsterilized. 
The experiments seem to show that Stahl's theory of the com- 
petition for mineral salts between the two classes of plants does 
not exist in such generality as assumed. 

From the practitioner's point of view the most important con- 
tributions are those of Mr. Miiller and Dr. Moeller although 
they come to exactly opposite findings regarding some points. 

Dr. Moeller finds from an extended, and to the practice highly 
important, classical investigation, which is not yet concluded, that 
contrary to accepted opinion by far the best growth is made by 
one-and-two-year pine seedlings in raw humus which he finds in- 
variably without ectotrophic mycorhiza ; he reverses entirely 
Prank's findings that this mycorhiza increases and decreases with 
the humus contents of the soil. On the other hand the poorest 
growth and the largest development of mycorhiza was found in 
the yellow and gray sand lacking in humus. 

The generality of Moeller' s conclusion as to the absence of my- 
corhiza in humus soils is denied by v. Tubeuf , who found it on 
Pinus Cembra and silvestris, as well as on Picea excelsa in the 
most humous of all soils, the Alpine moors and on heavily man- 
ured, humose, loamy sand soils. Mr. Miiller also affirms the 
occurrence of mycorhiza in absolutely humusless soils. 

Without considering the question absolutely settled Dr. Moeller 
concludes that the mutual advantage of the ectotrophic myco- 
rhiza on roots of forest trees has not been demonstrated. 
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To the endotrophic tnycorhiza, however, Moeller is inclined to 
attribute considerable significance. For he says : " If a perfectly 
healthy, normally developed plant which shows nothing unusual 
in its outward appearance is found thoroughly beset with fungus 
mycelium (of endotrophic mycorhiza) and if this observation is 
almost without exception made on the most vigorous plants, we 
must conclude that these (endotrophic) mycorhiza, much more 
than the ectotrophic, have a special physiological significance. ' ' 

The practical turn which Dr. Moeller's most fertile contribu- 
tion gives to this abstruse question by bringing it into relation to 
silvicultural practices is also apparent in the discussion of the 
Danish forest director Miiiler, which is also valuable for the 
bibliographical references that accompany it. He starts with the 
observation that the spruce thrives well in all the younger (more 
recently wasted) heaths, but that in the older heath region, even 
if pains are taken to prevent competition of the heath with the 
plantation, by plowing or otherwise, the spruces fail unless mixed 
with pine (P. montana). 

This pine develops two distinct ectotrophic mycorhiza, which 
are described in detail, and these are supposed not only to collect 
nitrogen from the air for the host plant, but also to enrich the 
soil with assimilable nitrogen, thereby improving conditions for 
the spruce. The symbiotic value of the mycorhiza in chemo- 
trophic direction as well as in assisting with the water supply is 
affirmed by the author, and he suggests that while the pine can 
subsist without the aid of the nitrogen- gathering fungi which it 
develops in large amount, their activity becomes of benefit to the 
spruce in supplying this necessary element. 

The following silvicultural generalization of Muller's discus- 
sion is of special interest: " Since Gustav Heyer in Germany, 
and Vaupell in Denmark, have drawn attention to the relation of 
different species to light and shade, the inclination has been to 
consider the parts above ground as those which have the most im- 
portant significance in the mutual relation of trees ; this the more, 
since the difference of requirement in regard to mineral constitu- 
ents of the soil hardly suffices to explain those advantages, which 
accrue to the various species in mixture. Nevertheless, whoever 
has observed forest nature attentively, will have long observed 
that, with the relations to light and shade not all the factors are 
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exhausted, which affect the mutual influence of two species ; es- 
pecially in natural regenerations on the one hand, and plantations 
under crown cover on the other hand, one observes, under other- 
wise quite similar light conditions, often such great differences of 
growth that he is forced to seek for the cause not only above in 
the tree crowns, but also below in the soil. Ramann (Forstliche 
Bodenkunde) says : ' All species keep a denser crown cover on 
good soil, than on a poorer soil. If the amount of light were de- 
terminative for their relation to each other, the light needing spe- 
cies would on all soils lose their density in the same way, which 
is not the case. Prom this fact alone one must conclude that 
other influences, individual disposition and requirement of water 
and mineral constituents are of greater significance than the meas- 
ure of light at their disposal.' " Examples to show this soil influ- 
ence are given. 

We may only add that Heyer was much too clear a thinker and 
competent observer to have made such one-sided application of 
his discovery of the great influence of light, as is so often charged. 
He himself pointed out that light stands in relation to other growth 
conditions. 

III. 

The mycorhiza question reviewed above by necessity brings up 
silvicultural questions, as the preceding paragraphs have shown. 

Dr. Moeller's Untersuchungen uber die Wurzelbildung ein-und 
zweijahriger Kiefern, (as above Z. F. J., May, June), while inci- 
dentally elaborating on the mycorhiza, draws also other valuable 
conclusions for silviculture, which are probably applicable beyond 
the species and conditions with which he deals : 

4 ' This fact is surely established, that the humus and especially 
the raw humus is the most valuable source of nitrogen which we 
have in the forest. To this fact much more than to the excellent 
physical properties does the humus owe its well-known value as 
fertilizer on pine seed beds and nurseries with sandy soil. M He 
recommends the use of humus in nurseries in preference to ferti- 
lizers. 

"The practice of sowing pine in plow furrows on clearings is 
exceedingly bad, nay almost irrational, since it throws aside the 
most valuable components of the soil where they dry out and be- 
come useless, while the seed is placed on the very soil layer 
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which permits only the poorest development of the plant. The 
only advantage of this method is its relative cheapness. ' ' The 
best use of the humus is in mixing it with the sand. Hence 
Spitzeuberg's ' Wuhlspaten,' which works similar to our well- 
known mole plow, stirring the soil without turning over, is 
recommended, upon the basis of experiment. 

Two boxes, filled with exactly the same soil, the one with the 
soil in layers as the usual method of plowing or spading would 
produce, the other in mixed soil, as the mole plow or Spitzenberg 
spade produces, showed after two seasons 1 growth, a difference 
in the weight of plants produced of nearly 60% in favor of 
the latter soil treatment. 

Regarding the effect of shortening roots of Scotch pine seed- 
lings in transplanting, and the degree to which this shortening may 
go before the limit of capacity of reproducing the root system and 
of recovering from other maltreatment in transplanting is reached, 
an interesting experiment showed that practically the moderate 
shortening of roots in yearlings is of no detriment, and prefera- 
ble to bringing them into the plant-hole in a cramped and 
crooked condition, although another experiment showed the re- 
markable recuperative power of this pine under maltreatment. 
Tying the roots into a knot, braiding them, and pressing them 
into a ball, etc., produced no difference: "As long as care is 
taken that the roots do not dry on their way to the plant-hole 
the pine yearling grows just as well whether the root was put in 
with the greatest care or was treated most miserably as described.' ' 

The price list of Hems 1 Sohne of Halstenbeck, Germany, for 
forest plants is worth while studying for the prices at which it is 
possible to secure good planting stock. Two-year White Pine 
seedlings at $1.07 per M ; 3-year transplants at $1.67 to $2.38 ; 
Scotch Pine yearlings varying from 22 to 44 cents, according to 
quality ; Norway Spruce 2 and 3 year old from 28 to 75 cents. 
These plants can be imported with perfect safety if the passage 
through our Custom House is carefully and promptly attended to. 
The cost of packing, freight and cartage will, of course, vary ac- 
cording to quantities in one shipment and distance inland. On 
shipments of 200 M for the New York State College of Forestry 
the cost amounted to 35 cents per M. Duty is paid both by 
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quantity ($1.00 per M) and ad valorem (15 %), and this with 
the freight may double the original cost, so that the highest 
priced stock of White Pine, 3-year transplants, may cost nearly 
$5.00 at the final landing place. 

But this is the price, which our nurserymen charge for 1 year 
seedlings of almost any kind of conifer. The reason for this 
very great difference in price is of course partly due to difference 
in labor cost, but also to absence of a sure market for forest- 
planting stock, such as the German nurseries enjoy. 

At the nurseries of the N. Y. S. College of Forestry it was 
possible to keep the average cost of growing 2-year seedlings, 
allowing for depreciation and amortization of original investment, 
but not paying taxes, considerably below $2.00. Some way of 
reducing cost of plant material by nurserymen is needed to 
encourage forest-planting and would be in their interest. Even 
the removal of the duty, would, we believe, benefit the nursery 
trade, for the nnrserymen could attend with much better satis- 
faction to the importation of cheap seedlings, transplanting them 
and then selling 2- and 3-year olds at reasonable prices. 
This question of plant material at reasonable prices becomes im- 
portant with the now growing demand for forest planting. 

Variation in price of seeds during eight years, as reported by 
H. Keller Sonne (R. E. F., Nov.) shows the influence of seed- 
ing periodicity in the different species and brings out the saving 
that can be effected by timely collection or purchase. Thus 
White Pine which from 1895 to 1900 varied between 90 cents and 
$1.25, rose in 1900 to $4.82, sank to $1.30 in 1901, rose to $3.07 
in 1902 and dropped to #1.75 in 1903. This is perhaps the great- 
est fluctuation, although prices of spruce vary also by nearly 300 
per cent, as when in 1899 the price fell to 13 cents from 48 cents 
in 1898, larch showing even greater fluctuation, while Scotch 
Pine is a free seeder, the greatest variation being 140 per cent. 

Ueber die Wahl der Bestandesdichtigkeit bet der Bestandes- 
grundung. By C. E. Ney (Z. F. J., Aug.). 
The financially and siviculturally most important question in 
planting, that of the number of trees to be planted per acre (spac- 
ing), is not to be settled out of hand, but ou the basis of some 
tangible reasoning. 
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The author points out that the many different practices are 
largely personal fads and fashion rather than well-grounded in 
knowledge or experience. As to choice between sowing and 
planting the relative cheapness of seed will in one year make the 
former desirable, in another the latter. 

The guiding principles as to the density of planting (spacing) 
are most fully (and best) discussed in the author's book Die 
Lehrevom Waldbau fur An/anger in der Praxis. Berlin, 1885. 
The following considerations must influence the choice of plant- 
ing density : The object of the planter, whether timber produc- 
tion or merely wood production, protection or ornament, and in 
the first case, the rapidity of establishing crown cover and clear- 
ing of branches, the possibility of timely thinnings, the quality of 
the site, influencing rapidity of growth and establishment of 
crown cover, necessity of soil cover and various other requirements 
of the site and of species, especially in mixtures, and, finally, the age 
and character of the plant material. Upon the assumption that ' 'the 
pine should have cleared in the fortieth, the spruce in the forty- 
fifth, the fir in the fifty-fifth year, and that the branches of pine 
must be suppressed ten years, those of spruce and fir fifteen years, 
in order to be broken off without leaving scars which injure the 
wood quality, it follows that for pine and spruce the main stand 
must be in perfect crown cover in the thirtieth, for fir in the 
fortieth year ; then upon the basis of yield tables the number of 
stems that must be present on the different sites can be ascertained 
and, making allowance of one-sixth to one-seventh for loss from 
the time that the plantation is established, the necessary num- 
ber of plants may be stated. 

The conclusion is reached that the proper distance for pine 
varies from 5% for the better down to 3 feet for poorer sites, 
varying similarly from triangular to square placing ; for spruce 
from 5 to 2.5 feet, for fir from 5.3 to 2.8 ; the triangular placing 
requiring, of course, the larger number and assuring the quicker 
establishment of a perfect crown cover. 

In this connection it is a matter of utmost practical value to 
ascertain the rapidity and ease of clearing performed by the dif- 
ferent species, at different age on different sites. So far we only- 
know that branches must be dead a shorter or longer time in order 
to be shed, that ring-porous woods shed more readily and stouter 
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branches than conifers, and that on poor, especially dry sites, sup- 
pressed branches die sooner than on good sites. 

The importance of placiug upon the development of the stand, 
whether in triangle or in rows, with difference of distance in the 
row is accentuated. • Other suggestive investigations are indicated. 

Among the subjects discussed by the German Forestry Asso- 
ciation (report by Dr. Kienitz, Z. F. J. , Aug. ) of most interest to 
us is Die Umwandlung geringen Mittelwaldes und Laubholz- 
hochwaldes in Nadelholz und deren Erfolg, a subject which will 
practically occupy our foresters more than any other in the next 
quarter century. 

The referee reports on a definite section with a mismanaged 
culled and devastated deciduous forest of oak, beech, birch, and 
other deciduous soft woods, just as we have them by the thousand 
square miles. 

This district has been under management since 1822 beginning 
under the father of silviculture, Cotta, with a view to change 
into coniferous forest ; a problem, we may say, similar to that 
presented to the N. Y. S. College of Forestry. Clear cutting 
has been the rule ; pine, spruce, and later in addition, larch, and 
fir being sown or planted ; sowing being practiced in the earlier 
times, but lately only planting was done and since 1870 with 
transplanted stock, experience proving this to be best. The 
entire transformation was nearly finished in 1874 — °ver 50 
years ! — and was entirely satisfactory, although the pines on ac- 
count of the heavy soil in many parts, and through insects and snow- 
pressure suffered a good deal. The interesting point from the 
economic side is brought out, that although originally no local 
market for the conifers existed, no difficulty has been experienced 
in disposing locally of the material, which even for fuel is pre- 
ferred to the deciduous wood. 

The co-referee agrees that in most cases the policy of changing 
mismanaged deciduous forest into coniferous especially spruce, 
was the best, both silviculturally and financially, but points out 
that on account of the dangers which threaten coniferous more 
than deciduous forest, the latter might prove under conditions as 
advantageous. 
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A problem similar to the above, in which the change from poor 
coppice with standards to timber forest was attempted since 1891 is 
reported in Die Ueberfuhrung des Mittelwaldes in Hochwald in 
der Oberfbrsterei Bischofrode (Prussian Province of Saxony), by 
Brauns (Z. F. J., Sept.) 

Here, where the old oaks with beech and birch form the over- 
wood in rather open stand (Lichtschlag) the underwood is re- 
moved and acorns failing from the seed trees are brought under 
with the hoe, spacing one foot apart ; some 200 acres so treated at 
a cost of $2.65 per acre, were successfully rejuvenated. Where 
the over wood was absent, the underwood was severely thinned so 
as to form a light shade, care being taken to cut in the year of 
seed bearing and to execute the sowing as above at once, so as to 
avoid the interference of coppice shoots and weeds. After five 
years the stand is cleared of the balance of underwood. 

The very severe interference of the stoolshoots with the seed- 
ling growth can only be overcome by cutting them out, which, 
experience has taught, should be done every three years, sooner 
in softwoods, later in hardwoods, leaving on each stock one to 
two year-old ' c sapsuckers ' ' partly to diminish the sprouting 
capacity of the stocks, partly, since the cut is made in July or 
August, to avoid the excessive sudden change in light conditions. 

Older single advance growth is not at once removed, which 
would only increase the number of sprouts and consequent interfer- 
ence ; this is trimmed up if necessary and removed when the 
seedling growth has advanced sufficiently beyond competition. 
These removal cuttings need to be repeated every four years, 
costing $2 to $3 per acre. 

In some cases a combination with a hoed crop, potatoes, has 
been practiced with advantage. Where the overwood is more 
plentiful and in good condition, main attention is given to securing 
satisfactory soil cover from the underwood either by coppicing it 
every 20 years, if softwoods, or by thinning it from time to time, 
if hardwoods. 

The over-mature oaks are removed and into the openings 
thereby made, White Pine, Spruce and Ash are planted. 

Umwandlung der nassauischen Niederwaldungen in Hochwald, 
by Emmelhainz (Z. F. J., Oct.) discusses at length the transfor- 
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mation of coppice into timber forest. On good sites it may be 
found most profitable to retain the coppice, on poor sites change 
into conifers is indicated, for which 3- to 4-year-old trans- 
planted spruce, spaced not over four feet is recommended for 
localities suitable to it, i.e., with sufficient soil moisture, cutting 
out the coppice every two years for at least the first eight years, 
an expensive performance, although the cost of the operation is 
stated as only $3.80 per acre, while the planting with 4-year- 
old spruce cost $12.00. The difficulties of inducing the towns 
which own such coppices to incur the expense is discussed and 
illustrated. 

Getnischte Bestande in Norddeutschland. By Oberforstmeister 
Weise. (Z. F. J., Apr.) 
Although mixed forests can best utilize the soil in some locali- 
ties and offer certain advantages where the mixture can be kept 
well balanced, pine stands preponderate in the forests of North 
Germany for a variety of reasons, but chiefly because mixed for- 
ests are native only to those richer soils which at this time are, or 
should be, given over to agriculture, so that to-day mixed forests 
are, in the great majority of cases, artificial products rather than 
remnants of natural stands and revert to pine forests unless great 
care is taken to maintain the mixture, also because pine forests 
are much more easily raised, handled and cared for than mixed 
forests. 

In Etude sur Vipicia compari au sapin y by E. Guinier, re- 
viewed by M£lard in R. E. F., Nov., the great difference silvi- 
culturally between the fir and spruce is brought out in great de- 
tail as justifying different silvicultural treatment. The attempt 
in which the author indulges at bringing to honor the selection 
forest by describing it as an operation the same as the nurse tree 
method with long regeneration period practiced in the Black 
Forest (description on p. 120) is either mixing up terms, which 
have had definite meaning for a century, or else overlooking the 
essential difference of the two methods. 

Massregeln gegen Waldbrande (C- F., Aug.,) requires in conifer 
forest strips 100 to 150 yards in width which separate com- 
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partments, being kept in deciduous woods. In France the 
safety strips in the Landes are only 10 yards every i km. In 
addition the location of tools for fire fighting at various places 
and especially where cutting is going on is provided and tele- 
phonic connection between forest houses and post-offices, besides 
increased guards during dangerous seasons ; smoking is forbidden. 
These measures introduced during the years 1883 to 1892 have 
greatly reduced the fires in these pine forests, namely to 0.2 % 
for the State area, 2 % for the corporation forests and n % for 
private forests. 

Notes 011 Septoria parasitica R. H., Fusoma Pini R. H. and 
AUescheria laricis R. H., three fungi attacking the shoots of 
young spruce, the seedlings of spruce and young larch, (reported 
in C. F., Nov.), will be of interest to the pathologist, less so 
to the practitioner since no practical remedies are brought for- 
ward. 

The silvicultural methods practised in the Black Forest are de- 
scribed in an article by Prof. Decoppet, which, as it contains 
much other matter of interest, will be found briefed under heading 
VI, on page 120. 

IV. 

Kottmanns automatisch-elektrische Besaumsage (S. Z. F., Nov.), 
describes a novel saw-mill which reverses the action of the ordi- 
nary mill, the whole sawing apparatus moving over the log in- 
stead of the log moving against the saw. The apparatus moves on 
an iron rail, and is driven by a small electric motor, while a larger 
motor drives the circular saw. The gauging is done by a side- 
wise motion ; the saw can be swung over so as to cut on both 
sides of the log. Logs of 28 inch diameter can be sawed directly, 
larger logs requiring manipulation. 

This most interesting invention was made to overcome the dif- 
ficulties of exploiting the forests of India, where means of trans- 
porting logs are undeveloped. With a number of machines, in con- 
nection with a river boat and steam engine to produce the power 
the timber can be exploited to a distance of 10,000 feet and 
turned into easily transported material. This machine would 
probably be useful in the exploitation of mahogany and other 
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fine woods in the undeveloped South and Central American 
woods and in the Philippines. 

V. 

A question which, by its suggestion, should interest the makers 
of working plans, who determine the budget upon the basis of 
diameter limits in the mixed forest or, indeed, in any selection 
system, is raised in the Indian Forester (Dec.), namely, as to the 
sustained yield : how surely are the lower diameter classes grow- 
ing into the next higher class ? Without at least a tolerably sure 
succession being ascertained the plan lacks much of its rational 
basis. This will, of course, vary greatly according to species, 
site, growth conditions and especially the amount 0/ removal itself. 

Prom a working plan for the Jaunsar Division, United Provinces, 
the following statement is taken : " There are no data as to the 
percentage of trees which pass from one class to another. The 
following are estimated figures, but care has been taken to keep 
them low so as not to vitiate the result : 

95 % of class I survive forty years ; 80 % of class II become 
I ; 75 % of class III become II ; 60 % of class IV become III ; 
33)4 % or " class V become IV. From these figures it can be cal- 
culated that 60 % of class III, 36 % of class IV, and 12 % of 
class V become class I ; 45 % of class IV become II ; 15 % of 
class V become II ; and 20 % of class V become III. 

The reviewer questions whether not a much larger proportion 
of the different classes fail to reach the next class within the aver- 
age time and adduces an actual enumeration, made fifteen years 
after the first, of 370 acres iti several compartments. From these 
he finds that for the average time of thirty-two years, which a 
tree of the IV class takes to reach class III, only 43 % of class 
II become I, 56 % of class III become II, and 25 % of class III 
become I — a very considerable difference from the estimate. The 
propriety of securing more accurate data is evident. 

Kritische Vergleichung der wicktigstenforsttechnischen undforst- 
politischen Massnahmen deutscher und ausserdeutscher Forstver- 
waltungen, by Dr. Martin, is a critical review of everything cov- 
ering the wide field of forestry by a most competent writer, which 
has been running in Z. F. J., beginning in 1902. In the 
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present year (1903, Jan., July, Aug., Sept., Oct., Nov.), 
the application of the soil-rent theory in Austrian and Prus- 
sian State forests forms the theme of the author. The discussion 
in this most fertile essay is too comprehensive to permit us to give 
more than mere glimpses at the manner of treatment, except for 
some portions which appear to us most valuable. In the January 
and July numbers, the principles and methods of application of 
the soil-rent theory are developed at length with historical back- 
ground. In the August number the agreements between forest- 
rent and soil-rent theories are stated with reference to preserva- 
tion of productive forces, rules of silviculture, silvicultural sys- 
tems (in which the uneconomic condition of the selection forest is 
accentuated), and forest regulation. In the September number the 
opposing consequences of the two theories are drawn, namely, first 
as to the use of thinnings and working for light-accretion, and 
in October number as to the determination of the rotation, 
which is continued through November and December. These 
last subjects being of greatest importance and containing much of 
broader interest, we shall tr3' briefly to follow the author's argu- 
mentation. After a clear exposition of the relative value of thin- 
nings in conifers, deciduous forest and mixed woods, in which he 
holds on to old principles and recognizes only conditionally the 
value of innovations like Borggreve's Selection thinning, Weg- 
ener's early opening up, and of the 6claircie par le haut for a 
northern climate, he concludes that from the standpoint of the 
soil-rent theory, thinnings must be practiced more intensively 
after a certain time, namely when the dense stand does not pay 
interest on its stock value by its accretion. 

Especially when with different degrees of density the absolute 
production of the stands differs little, or is at a standstill the soil- 
rent theory calls for severe thinnings, while from the standpoint 
of the forest-rent the moderate thinnings are justified. The 
method of severe thinning with under-planting (Lichtungsbetrieb) 
also is a measure which appeals to the soil-rent theory, for hereby 
a more thorough utilization of the factors of production is 
secured, and values increase much more rapidly under it, both 
through increase of accretion on the whole and on the single in- 
dividuals, the diameter increase standing for value increase. 
The largest amount of space is given to the important question 
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of determining the felling age — which, in our opinion, forms in 
principle the main distinction between the two theories — the rota- 
tion of the pine (Scotch) being made the basis of the discussion. 

In contradistinction to Pfeil, who laid special stress on the need 
of considering local differences of site, Martin proposes to bring 
out the generally applicable basic principles, based upon deduc- 
tions from normal stands, which can then be transferred with 
judgment to the abnormal. He recognizes three such principles 
for determining the rotation, namely, the progress of volume 
accretion, the value accretion, and the economic principle. 

First investigating the volume accretion as basis for determin- 
ing the felling age, he makes the following interesting comparison 
between the accretion per cent found from stem analysis and from 
yield tables, the figures referring to pine on II site class. 

Year. 40. 

Analysis, per cent 7 

Yield table, per cent 3. 1 

This is a good argument for the modern tendency of distin- 
guishing between final harvest crop or the French ilite and the 
nurse crop, making the former grow at the better rate, as is 
attempted in Wagener's prescription for thinnings, but this con- 
clusion the author does not draw, having just declared himself 
against Wagener's teachings. 

In discussing the accretion of stands it is shown that in later 
life the accretion per cent stands in almost direct relation to the 
volume for a long time, because practically the volumes remain 
the same, the natural thinning reducing the density of stock and 
the accretion. In given cases the 105-year-old stand contained 
4214; the 140-year-old stand, 4354 cubic feet. In other words 
the differences in accretion per cents are compensated by the dif- 
ferences in opposite direction of the volumes, accentuating the 
danger of using the accretion per cent for any but short periods. 

The matter assumes a very different aspect when not the cur- 
rent accretion of any age class, but the total accretion of all, in- 
cluding the result of regular thinnings, improvement by more in- 
tensive culture, etc., is considered. This total accretion sinks 
much later than either the current or the average accretion at 
felling age. Calculated in this sense the average accretion, accord- 
ing to Schwappach's yield tables for pine, is as follows : 
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Age. 60. 

II site 98.7 

III site... 77.6 

From this it appears that the difference in production of differ- 
ent rotations on medium and poor sites is very small ; it is some- 
what greater on the better sites. 

Hence the author concludes that although the knowledge of 
the volume accretion is necessary to the determination of the rota- 
tion, by itself it has not the significance that is ascribed to it ; 
value accretion and economic principle being more important. 

Under value, the use value and exchange value or price are 
discussed ; the former finally being a function of diameter, 
clearness (which usually influences taper and grain) and heart- 
wood per cent, dependent on age and growing space. 

Pruning, to secure clear boles, is for the Scotch pine, especially 
with stouter branches, ruled out on account of liability to rot, 
hence the need of preserving density of stock, whereby, however, 
the rotation is lengthened, since the diameter increase is delayed. 
For railroad ties and other inferior material there is no need to 
have clear timber, hence such uses do not influence the rotation. 
For saw timber the desirable diameter (according to German mill 
practice !) lies between 12 and 16 inches, since smaller trees make 
too much waste and have usually not sufficiently clear boles, 
while stouter trees have not much greater use value. 

Building timber in South Germany is required to have at least 
9-inch diameter, with 50-foot length ; in North Germany between 
35 and 53 cubic feet contents. These, then, are the least dimen- 
sions to which to gauge the felling age. Stouter sizes are as 
far as desirable to be secured by overholding. 

With this pine, as with our yellow pines, the proportion of 
heartwood influences the use value, and since this is a function of 
age, the rotation. 

An investigation, the detail of which is given, shows that the 
heartwood formation lags behind the accretion except in later 
age. Up to the 200th year the heartwood per cent, remains below 
66 %, while at 70 years it lies between 15 and 36 %. 

The heartwood proportion of the total volume of trees is the 
greater, the slower the accretion, i.e., the smaller the annual 
rings, therefore less in the dominant as compared with sub- 
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dominant trees. Since the sapwood is also useful, perhaps as 
useful generally speaking, the rotation can hardly be gauged by 
this consideration. The conclusion is drawn, that as long as the 
wood remains sound, a maximum of use-value does never occur 
within the age-limits which come into consideration and the use- 
value argument cannot be urged against the soil-rent theory. 

The relative use-value comes finally to expression in exchange 
value or price. The great variety of market conditions not only 
but of wood quality under different treatment influences the price 
to such an extent as to make the recognition of principles diffi- 
cult, and the lack of well-founded principles of assorting in- 
creases the difficulty of determining the value accretion. A 
particular sale (on Dec. 17, 1902), of six stands varying from 100 
to 160 year old in the pineries of Eberswalde, where it hap- 
pened that all classes of timber wood were in equally good demand, 
was utilized to analyze the relation of price to assortment. 
The trees, as a rule, are cut by the forest administration and are left 
full length ; only when crooks or rot damage requires, are they 
cut into log lengths and they are sold in large lots on the ground 
to handlers. 

The classification is by cubic contents, namely logs of more 
than 2 cu. m. (70.7 cu. ft.), those of 1 to 2 cu. m. and those of 
less than 1 cu. m.; the whole lengths are divided into five classes 
grading from 2 cu. m. contents down by half cu. m. Furthermore 
two classes in quality are made, namely the * * A' ' class which is 
clear, the "B" class which is knotty, rapid taper or otherwise 
faulty. An analytical table is given on two pages, in which for 
the six different stands the price per f.m. for different diameters 
and lengths and their difference is exhibited. The price, by the 
way, varied between 6 and 24 cents per cubic foot, mostly hover- 
ing around 17 cents per cubic foot, and differences in priee per 
f.m. between adjoining classes varied from o to as much as 107. 2 % . 

It appears from the interesting tabulation, that first of all the 
existing classification of short logs is of no value, the prices for 
the three classes varying but little. The diameter distinction is 
shown as the better criterion, just as it exists in South Germany, 
where three diameter classes are made, namely over 16 inch, 
between 12 and 16, under 12 inch. But in long (tree) lengths 
the case is entirely different ; here the classification, which is also 
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simple, is shown to be in relation to relative value ; the classes 
made by cubic contents corresponding approximately to diameter 
classes. Nevertheless a uniform classification by diameter 
classes for these long logs, as it exists in South Germany, is ad- 
vocated. 

Astonishing is the fact that the classification according to 
clear or knotty condition of the timber has relatively a small 
influence on the price ; this is explained by the uncertainty 
of the classification as to the final character of the material 
at the mill. In other words the hidden knots are already dis- 
counted in the price the purchasers are willing to pay for the ap- 
parently clear logs ; the difference in price being for class I 1.9 
cents; for class II 2.8; for class III 2.85 cents. Hence a 
moderately knotty condition does not influence the use-value as 
much as is supposed and ' ' if clear boles are bought by a long 
retardation of diameter development, this is a mistake." If, 
therefore, the value accretion per cubic foot of the dominant 
stout and branchy trees is compared with that of the clear boles 
of the oppressed, the answer is always in favor of the former ; 
these are also producing more quantity and resist damages of an 
organic nature better. Yet the author had discredited Wagener's 
prescriptions for thinning which are based precisely on this con- 
sideration ! The author concludes this discussion by pointing 
out that the results of these investigations show the 3d tree class 
(namely of 35 to 50 cubic ft. contents) at Eberswalde as the one 
which is determinative for the rotation excelling in value pro- 
duction the fourth by from 27 to 34 %, while lagging behind the 
second class only 7 to 8 %. 

Finally the question must be as to the proper interest on the 
growing stock, which determines the rotation according to the 
soil rent theory. In this direction, in which the author naturally 
sees the main point of his inquiry, he accentuates that two dis- 
tinct problems present themselves, namely to investigate the 
maturity or proper felling age of the single stands and the rota- 
tion for entire units of management or working blocks. As 
to the first problem some pertinent criticisms of Pressler's well- 
known formula are made. The soil, which in Pressler's base 
capital plays an important part, has characteristic peculiarities of 
economic and social nature which distinguishes it decidedly from 
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all other factors of production and the State is justified, as Prussia 
is doing, not to enter the soil merely at its exchange value, 
but according to its imponderable relations and significance ; 
moreover this exchange value is not a staple or a known quantity, 
for both soil value and soil rent are mainly a result of manage- 
ment. Although in calculations of given problems a definite 
value is entered, if a closer investigation is made, innumerable 
soil values can be figured out for the same ground according to 
the kind of management, development of transportation, etc. 

Regarding the price accretion per cent, (c in Pressler's formula) 
it is properly pointed out that this is best taken care of by merely 
reducing the business per cent, correspondingly. For State forest 
administration like the Prussian, Martin would consider the finan- 
cial question satisfied, if in the working plans the volume and 
value accretion per cents for all stands over 40 years were 
exhibited, and an estimate of stock and value of these stands 
be added. These calculations, it is contended would lead not 
only to progress in forest management but are indispensable for 
proper assessment for taxes or for loans on forest property. 

Applying the figures for the pine as analyzed before, the volume 
and value accretion per cent, (a + b) of sound, regular stands 
of good quality appears as follows : 
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These are the index percents of single stands. But for a large 
state or private forest administration in determining the budget 
and the rotation a total of stands in mutual relation must be con- 
sidered as unit of management. 

The entire wood capital, or normal stock, which must be 
maintained, enters into calculation. Since the younger and 
middle-aged stands possess a larger volume and value accretion 
than the demanded business percent, the older stands can show 
a smaller per cent and yet the stock as a whole show the desired 
per cent, a position which is not held by all soil theorists. As to 
the determination of stock values in static calculations, G. Heyer 
used the cost value, when all the age classes appear only as ex- 
tended values of their cost of production and the greater rate of 
growth of the earlier classes does not have an influence. But 
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while this is theoretically correct, it is practically impossible, 
because in most cases the cost value is unknown, especially for 
the principal part of the stock, the old age classes, which like 
our virgin woods, are essentially gifts of nature. On the other 
hand expectancy values are not applicable on account of the 
uncertainty of data upon which to base the calculation for a long 
future. Hence only real use-or sale- values can be considered. 
For the younger age classes alone, which are not saleable and also 
form ouly a small part of the stock value, is the use of cost value 
indicated. 

Upon the basis of the above investigations on the pineries of 
Eberswalde the following table can be constructed, which we 
condense from Martin's, leaving out details of calculation ; the 
last column showing the annual rate of interest paid by the final 
harvest yield on the growing stock : 

Stock Value, 

Age. cu.ft. cents per cu. ft. Percent. 

40 2680 4.9 6.6 

60 ,437o 7.7 4-4 

80 — 5500 10.5 3.2 

100 6345 13.3 2.5 

120 6910 16.1 2. 

140 733o 18.9 1.7 

If the principle is accepted that the demanded interest on the 
wood capital should be low, and lower for long than for short ro- 
tations, then the rotation for the pine would properly lie between 
the 100th and 120th year with 2.5 and 2 per cent. And in an- 
other table it is shown that if the thinnings (as given in yield 
tables) are also properly evaluated, the interest rate is increased 
t° 3i per cent for such rotations. With this calculation the 
author believes to have proved that the soil-rent calculation does 
not involve necessarily a reduction of rotations below the needs of 
national economy or below the practised ones. Especially if the 
thinning operations are more intensively carried on than they 
have been hitherto (the newer practice nearly doubling the 
amount removed) the result is still more favorable. 

The forest-rent theory, however, would figure out still higher 
rotations. Of an interesting discussion with statistical data on 
the influence of fungus rot on the rotation, we can only quote the 
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conclusion against the extreme conservative direction in forest 
management: "The increase in old-age classes and the con- 
comitant delay of regeneration are always economic errors. Not 
only in natural regenerations, but also in management with arti- 
ficial reforestation, overmature stands lacking in undergrowth are 
unfavorable, which is so apparent in the oak forests of France, 
the fir forests of Alsace and the pine forests of the North German 
plain. The best conservatism in forestry does not lie in the preser- 
tion of old stands, but in the rejuvenation and care of young 
growths and preservation of soil vigor. 

There are so many valuable suggestions in the last part of the 
discussion (Dec.) that we propose to return to it in our next issue. 

A new caliper for precision work, manufactured by Gebriider 
Fromme in Vienna, is described by its inventor, Otto Hartwich 
(Z. F. J. Dec.) It is said to be of the simplest construction yet 
offered, without any apparatus for regulation, fit for the finest 
work as well as for common use. The mere shape of the scale on 
which the movable arm slides effects the accuracy to % mm. The 
price in pear wood for 80 cm. length is Mk. 7.50 ; in magnaliutn 
(a light metal), Mk. 30. 

The very opposite kind of a caliper is advertised by C. Bube of 
Hanover- Bothf eld, namely, a very light folding pocket caliper, 
from appearances fit only for approximative work. Being, when 
folded, not over 650 mm. for 1 m. measuring length, it is a 
handy measure to carry ; cost 3 Mk ; to be had through Keuffel 
& Esser, New York. 

VI. 

In Forstliche Reise-Eindrucke aus dent badischen Schwarzwald 
(S. Z. F. Nov. and Dec.) we learn from a competent observer, 
Prof. Decoppet of the Zurich forest school, much of the forest 
conditions and of forest management in this interesting region. 
Since this district is so much referred to and visited by Ameri- 
can foresters and others, we give a fuller resum6 of the article, 
illustrative of definite conditions. 

The Black Forest is a mountain range in the Grand Duchy of 
Baden of about 135 miles in length by 14 miles in width and a 
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maximum elevation (Peldberg) of 4500 feet ; mostly not over 
3000 feet. About 48 % of this territory is forest, one-fifth being 
State land, 40 % belonging to communes and corporations 39 % 
to private owners. 

The rock is mostly granite or gneiss, making a loamy soil, 
with occasionally sand-stone and other formations ; with the excep- 
tion of the highest altitudes, the soil is fertile, the rainfall plenti- 
ful, but the climate, in the upper regions especially, rough. 

Two-thirds of the forest area is coniferous, mainly spruce and 
fir and little pine, the other third mainly beech with some oak ; 
the mountain tops are bare, or brushwoods, or grazing lands. 
A very small percentage (8%) is either coppice or standard- 
coppice, the rest timber forest, nearly 70 % of which is 
managed in nurse- tree method mostly with very long rejuvena- 
tion periods, with a rotation mostly of 120 years, in some cases 
going down to 70 or up to 150. Four percent is managed in 
clear cutting system and 20 percent in selection forest " maiuly 
in small farmers 1 holdings, where there is little judgment used in 
exploiting. ' ' 

The interesting management which has become classical is that 
of the mixed forest of the two shade-enduring species, spruce 
and fir, with long periods of regeneration, 25 to 35 and up to 
50 years, which approaches the selection forest, but is really a 
mixture of nurse-tree method in compartments, group system 
and selection. 

In the old timber, where by accident an opening has occurred, a 
young volunteer growth may be found ; by removal of some of 
the old trees light is given and additional young growth is se- 
cured in groups, progressing from center to periphery on limited 
areas. The number of young groups grows as well as their ex- 
tent. Between them old timber remains, to be removed gradually 
until the end of the regeneration period, when the young groups 
have grown together. There will then be as many age classes 
mixed together as there were seed years during the regeneration 
period ; the seed years occurring with fir every 3 to 5, with spruce 
every 6 to 10 years. If, therefore, the regeneration period was 
20 years the new stand approaches the aspect of a regular nurse- 
tree regeneration ; if 40 years, then it approaches the real selec- 
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tion forest which this system also resembles in the very gradual 
change from old to young crop and in the irregular distribution. 

It is claimed that the uneven undulating crown surface thus 
created, favors the production of stout timber in the foregrown 
individuals, equal to the ilite or selected final harvest crop. 
The same is secured by the gradual removal of the old timber 
which has the benefit of light-accretion. The soil remains well 
protected and free from weed growth. 

In the last years, before the cutting for regeneration begins, the 
soil, if necessary, is prepared for seed-bed by scratching the raw 
humus and applying unslacked lime, or by hoeing or throwing 
up small ditches. Mixed forest is favored and is secured in part 
by planting in Scotch Pine, White Pine, Spruce, Larch, Douglas 
and Nordman Fir ; also Beech and Oak in groups or in strips, 
which must be at least fifty feet wide. Planting is also resorted 
too where natural seeding fails, and advance growth, which has 
not been too long suppressed is preserved, but single spruces are 
rarely found serviceable and soon vanish. 

Thinnings begin according to mixture in the thirtieth to fortieth 
year, at first light, then with the sixtieth to seventieth year severe, 
without being afraid of small openings, where a young growth 
comes in before the real regeneration cutting begins. The 
groups of young growth here established form the starting points 
for the regeneration cutting, which is nothing but a light thin- 
ning, repeated every three to five years. 

In a specified district of 500 acres managed in 100 year rota- 
tion the average accretion on II site, was 98 cubic feet, hence the 
final harvest yield 9800 cubic feet of which 73 to 80 % timber- 
wood, 6 in. and over, say 60,000 ft. B.M. In addition, thinnings 
yield 37 % as much as the main yield, or 3600 cubic feet, namely 
280 cubic feet up to the 40th year and then every 10 years 
growing by 140 cubic feet, except during the last decade ; the 
thinnings before the 60th year are made light, afterwards severe, 
which leads to a beginning of regeneration. 

With saw timber at 11 to 17 cents per cubic foot, or say $17.00 
per M feet average, and building timber at 8 to 9 cents, or as 
many dollars per M feet, and firewood at about $4.00 per cord, 
the gross revenue amounts to $12.00 per acre, and with an ex- 
penditure of 30 % of the gross revenue, in which the logging 
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represents about i# cents per cubic foot (say $i. 60 per M feet 
at landings), and $1.55 per cord, the net revenue amounts to 
$8.00 per acre, an exceedingly satisfactory result. 

In a poorer district of 2500 acres on sandstone soil, on which 
the period of regeneration is extended to fifty years in a 120-year 
rotation, the cutting begins in eighty to ninety years, when 
mainly an improvement cut is made ; this is repeated after ten 
years to give light to the young groups or to induce regeneration. 

Here also, on a limited area the real selection forest is prac- 
tised ; and on poor portions underlaid with bog-iron ore, hence 
badly drained, planting is practised, either underplanting after 
half the old stock is removed or clearing followed by planting, 
the ore being broken through by thorough cultivation of the soil 
in plats or strips. The planting is done with 4- to 6-year 
transplanted fir and spruce and 1- to 2-year pine from the 
seed-bed, at a cost of $25 (!) per acre. 

The wood is got out on ground slides, ten feet wide with 10 to 
25 % fall, or else on slides built up with round timbers, road 
building having been retarded on account of poor road material. 
The logging costs 1.8 cents per cubic foot of workwood, or say 
$2.20 per M feet, and $1.40 per cord delivered at landings. 
Prices vary between 10 and 22 cents per cubic foot for logs and 
billets, and split wood per cord brings $4.40. The felling budget 
on the 7400 acres of State and communal forest averages now 
about 102 cubic feet per acre, including thinnings which repre- 
sent about 20 % of the main yield. The timberwood (over three 
inches) represents about 83%, the workwood 74 %. 

In the State forest of about 2300 acres the gross revenue per 
acre and year was somewhat less than $8.00, the net revenue 
$5-5o; the gross income per cubic foot of wood, 8 cents; the 
net return, 6 cents. 

M. M61ard (in R. E. F., Nov.), discusses the foreign trade in 
forest products of the United States and of Canada , upon the basis 
of the official statistics of the two countries. The significant 
fact is brought out, that during the four years from 1898 to 
1902 the value of wood imports into the United States has increased 
nearly 70 per cent, from $9.8 to 16.3 million dollars and that 
mainly in manufactured lumber, which of course comes all from 
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Canada, the whole export of wood from that country to the 
United States being $15.3 millions (to which $1.2 million worth 
of wood pulp should be added) or nearly half of her entire wood 
export. 

The exports of the United States of wood have grown in the 
four years only about 27 percent, from $28.4 to 36.2 million, 
although in 1901 the figure was as high as 41.3 ; of this only 
3. 1 million goes to Canada. England is our largest customer, 
but our market takes somewhat more from Canada than the 
English trade. 

The balance then of exports over imports is 19.9 million in 
1902 as against 18.5 in 1898, while in 1901 it was 28.3 million. 
Although in comparison with our home consumption these are 
relatively small figures, M61ard very properly points out that the 
exports represent from the standpoint of the country at large, 
so much additional acreage ruinously exploited. 

The possibility of Canada imposing export duties, it is pointed 
out, may appreciably affect our industries. Our wood pulp im- 
portation especially would be affected ; this has grown during 
the five years (balance of imports over exports) to ten times the 
amount and more than twenty times the value which it had in the 
beginning of the period, the increase being mainly in the last 
three years. 

The import from Canada of pulp wood amounted in 1902 to 
$1,315,000 besides pulp, valued at $i, 170,400. 

A specialty in which France is almost the only competitor with 
the United States are the naval stores. The United States ex- 
portations having increased in the five years by over 25 percent., 
M£lard puts the question, whether finally the United States may 
not run France out of business, but referring to Dr. Herty's 
proposed improvement in boxing the pine, analogous to the 
French method but much less conservative, he argues that the 
predicted end of our naval store industries in fifteen years will 
be only retarded a few years, when the French product will come 
to the front. 

From the annual report of the Bureau of Industries for the 
Province of Ontario for 1902, lately issued, we find an interesting 
table which gives the changes in " rural area" for the last ten 
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years. Rounding off the figures to million acres, the total " rural 
area" (farmers' holdings) has increased from 23 to 23.7; the 
cleared area from 12. 1 to 13.6 ; the woodland area has decreased 
from 8.1 to 6.7 ; the swamp, marsh or waste land area increased 
from 2.7 to 3.5. In other words, while the total farm area in- 
creased at somewhat over 3 % » ^ e cleared area and the waste 
land increased each between 12 and 13 %, the woodland area de- 
creased 18 %. No wonder that the farmers of Ontario are be- 
ginning to get interested in forestry and in their woodlots, an in- 
terest which last winter was stimulated by the coal strike in the 
Pennsylvania mines, showing the deficiency even in fuel-wood 
supply in many localities. 

A table giving the average prices for wood received by the 
Prussian Forest Department in the year 1901 are to be found in 
Z. F.J,, Dec. There were sold in all 173,000,000 cubic feet of 
work wood and 190,000,000 cubic feet of fuel wood ; the former 
at 9.3 cents, the latter at 3 cents per cubic foot, or 5.8 cents for 
the average of all wood (stumpage with the cost of making logs 
and cordwood added). For the different species the prices 
ranged in the different districts for workwood as follows : Oak 
(1,650,000 cubic feet sold), 8.3 to 20.3 cents; beech (2,150,000 
cubic feet sold), 5.4 to 13.4 cents; spruce (6,170,000 cubic 
feet sold), 5.4 to 14 cents; pine (18,100,000 cubic feet sold), 
7 to 10.6 cents; other species (420,000 cubic feet sold), 4.7 to 12 
cents ; fuel wood varied from $2.35 to $6.06 per cord. 

From time to time the statistics of the forest administration of 
the Regierungsbezirk Wiesbaden are being published (Z. F. J., 
Aug.), which give an interesting insight into the changes in a 
limited district, involving about 560,000 acres with a cut of 66 
cubic feet to the acre, of which in the State forest 48 cubic feet, 
in the communal forest only 38 cubic feet are timber wood ; yet 
the workwood per cent, in the first is 29 % of the timber wood or 
14 cubic feet, in the latter 34%, or just the same amount. The 
following is the approximate distribution in assortments of the 
year's cut : Workwood, 21.5 % ; stout fuel, 42 % ; brushwood, 
36 % ; rootwood, 0.5 %. Prices in the State forest, cut, but in 
the woods, were for oak 16.7 cents per cubic foot; beech, 9.3 



Periodical Literature. 125 

cents; spruce, 11.6 cents; pine, 10.6 cents; cord wood beech, 
$1.30; conifers, 68 cents per cord. The average cost of wood- 
cutting was 1. 18 cents per cubic foot. The net revenue on the 
State forest area of 130,000 acres rose from 1884 to 1900 in the 
following manner every four years, from $1.05 per acre in 1884 
to $1.25, to $1.73, to $1.33, to $i.66, and in 1901 was for the en- 
tire area of the district $2.21 or 59.6 % of the gross income. 

Prussia in 1901 had not less than 85,000 acres of waste land in 
its State forest property, which is constantly being diminished by 
forest planting at the rate of about 5000 to 6000 acres annually. 
During 1901-02 over 10,000 acres were re-forested. (Z. F. J., 
Aug.) 

Ueber Bindung und Aufforstung des Flugsandes in Russland, 
by P. v. Kniipffer (Z. F. J., Aug., 9 pp.), is a translation of an 
official document by the Russian Forest Department on the expe- 
riences during the last fifty years of fixing sand dunes and shift- 
ing sands to the extent of round 150,000 acres, of which about 
50,000 acres in the two years 1 901-2*. In the last five years 
$300,000 were spent on this work ($2 for plant material, $1.20 
for labor per acre), the government paying 36 % t the communi- 
ties benefited the balance. The organization of this work in de- 
tail is given : Caspian Willow, Scotch Pine, Black Poplar, Acacia, 
White Birch, and some other trees and shrubs were used. 

Since over ten million acres of such sands are found in Euro- 
pean Russia, this is only a beginning. In the province of 
Woronesch each year adds 1 % to the affected area, equal to 
around 100,000 acres, a loss which is figured at $1,600,000, the 
value of the acre being figured at $50. 

Roumania, with a territory of 81,470 square miles and a popu- 
lation of 5,691,000 (in 1898) has (according to R. E. F., July), 
a forest area of 6,851,900 acres. The state, since secularization 
of all monastic property in 1859, has become the largest forest 
owner, possessing 2,680,000 acres, or 39 per cent of the whole 
forest area. The Crown owns 173,364 acres, public institutions 
and communes 311,185 acres, and private individuals 3,687,319 
acres. Of the 2,680,000 acres that belong to the State only 
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2,303,903 acres are under actual forest cover, the rest being in 
fields and pastures. State forests may be divided into mixed 
hardwood forest, (beech, oak, elm, etc.,) and pure or almost pure 
oak forest forming the bulk, only about i2}£ per cent being 
conifers. 

Only the easily accessible forests of the valleys, covering less 
than 500,000 acres, are exploited. The mountain forests remain 
unutilized on account of lack of means of transportation, and do 
not yield at present any revenue at all. 

Only about 9 per cent of all State forests, strictly speaking, are 
worked according to well defined plans. 

There is a tendency at present to convert coppice forest into 
high forest, which finds its explanation in the decrease of prices 
for firewood, the demand upon which is amply supplied by the 
private forests. 

The Annual Progress Report upon State Forest Administration 
in South Australia for the year 1902-3, by Walter Gill, Conser- 
vator of Forests, is of interest to us only as far as it shows the 
possibilities of planting commercial timber in arid regions. There 
are now about 190,000 acres of forest reserves and plantations, 
largely made of Eucalyptus and Catalpa, but also of Pinus radiata, 
maritima and halepcnsis. The oldest plantations of these, now 
twenty-five years old, are now so far developed that they can be 
cut and manufactured into fruit cases. Wattlebark and telegraph 
poles are also available. So far the department has not yet been 
able to earn its own cost. The revenues during the twenty-five 
years, mainly from land leases and grazing privileges, amounted 
to somewhat over $700,000, while the expenditures for the same 
period add up to $880,000. 

A condensed statement (R. E. F., Nov.) from a report by 
M. Thiry, inspecteur-ad joint des eaux et forfits k Madagascar, 
gives insight into forest conditions in that French colony. 

Le Service forestier en Cochinchine, (R. E. F., Dec.) briefs the 
report by another forest inspector, M. Boude, which is of interest 
in showing how prescription and practice do not cover each other 
in other parts of the world any more than with us. In 1862 the 
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first regulation in the exploitation of the forests of that colony 
was attempted by limiting the area in which each exploiter might 
work under a permit system, paying a rate of 25 % on the 
merchantable value of the cut. In 1866 a forest service was inau- 
gurated. 

In spite of numerous decrees to prevent depletion, prescribing 
diameter limits, etc., in the absence of a technically educated 
forest service the lately appointed inspector, sent from France 
finds deplorable conditions, the forests having been worked for 
revenue only, without reference to the future. 

From Berichte uber Land- und Forstwirthschaft in Deutsche 
Ostafrika, reviewed in Z. F. J. , Dec. , we learn of the beginnings 
of forestry work in the German African colonies. It appears 
that two conditions, namely treeless prairies and wastes and 
forest areas are found. On the former plantations, mainly of 
rubber-trees, palms, eucalyptus, acacias, and teak are reported. 
From one of the districts in the forested portion it is stated that 
the mill establishment, cutting mangrove (Brugniera) had to be 
shut down as it could not compete with the lumber importa- 
tions from Europe. 

VII. 

La mise en valeur des terres communales incultes, by £. Cardot 
(R. E. F., Dec.), is worth while reading in connection with our 
attempts to bring unwilling States and town corporations to a 
realization of the advantage of bringing waste lands under forest 
culture. The financial difficulties are solved by a plan of amor- 
tization similar to that proposed by Mr. Fernow at various times. 1 
A calculation is made for planting up 150 acres in thirty years 
at a cost of $12 per acre, borrowing the money from year to 
year, to be reimbursed by annual payments iu sixty years after 
the borrowing period. 

The first period of thirty years would represent one of continu- 
ously growing interest charges, the second period of annual fixed 
charges until the sixtieth year, diminished, however, by returns 
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from thinnings, the last period when annually a felling budget 
results, the period of amortization with diminishing charges, will 
have wiped out the loan in the ninetieth year. The rural credit 
banks of France may be willing to make such loans, while with 
us some other method may be needed, and a fairer distribution of 
the charges than those proposed by Cardot can be made. 

An interesting reference is made to a method of putting into 
practice some such scheme for private individuals, inaugurated in 
the department Iroire by M. Audiffred. He has organized small 
children's societies, the members of which contribute weekly at 
the rate of $1.00 per year towards a mutual insurance fund, but at 
the same time an acreage of six acres is to be planted up by the mem- 
bers with a view to furnishing regular annuities from the fiftieth 
to sixty-fifth year on. The capital value of the six-acre planta- 
tion is placed at $1,800, which is expected to give an annuity of 
$430 after the sixtieth year. 

Die Waldgenossenschaft oder die Reform der ParzeUen JVaidun- 
gen y by Offenberg (Z. F. J., Oct.), is a short but interesting dis- 
cussion of the inefficiency of small forest holdings and proposi- 
tions to remedy it by forming associated ownerships, with definite 
basis derived from the experiences of one district (Arnsberg). 

Statistics of the farmers 1 woodlots, all managed in coppice, to 
the extent of 280,000 acres, show that the net revenue on the 
poorest sites was 42.5 cents, on medium sites $1.20, on the best 
sites $1.80 per acre. While on areas which in the years 1835 to 
1850 were transformed from coppice to spruce forest with sixty- 
year rotation, the total net revenue, including thinnings, was 
$2.80 per acre. Where the town corporations own forest, the 
transformation into the better paying conifer forest can be readily 
effected with the assistance offered by the State, but where single 
small owners are to be treated with, the matter becomes too cum- 
bersome and the management for timber forest impracticable, so 
that here the association plan is to be applied for a unit manage- 
ment, each owner participating in proportion to his holdings. To 
make such management practicable at least twenty acres are sup- 
posed to be necessary, the government proposing to manage the 
incorporation. 
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Erfahrungen uber Wildbachverbauungen and Aufforstungen, by 
A. Diiggelin (S. Z. F., Oct., Nov.,) discusses at great detail 
the practical experiences with regard to protective work in Canton 
Schwyz. 

Comparing with French conditions, it is interesting to note, 
that while in France the needed ground for improving the peri- 
meters and the reforestation cost on the average $20, in Switzer- 
land owing to the better condition of soil at least $116 must be 
paid for the ground to which about $50 to $60 is to be added for 
draining and planting ; these high values have deterred much of 
the needed work. 

In the last twenty years about $200,000 were spent in the Canton 
to correct sixteen torrents, of which the Federation contributed 
42 %, the Canton 12 %, the districts 14 %, leaving 32 % to be 
paid by the people of the protected perimeter. 

Zur Frage der Schutzwaldausscheidung, by Dr. Fankhauser 
(S. Z. F., Nov.,) discusses the interpretation of the modified 
Swiss law of 1902 and attempts a definition of what a protection 
forest should be from the standpoint of the federal law. Interest 
attaches to it for us on the general question in view of our 
movement to create such forest reserves. 

The law regarding federal supervision of forest police in Swit- 
zerland y of Oct. 11, 1902, is reviewed by Dr. Schwappach in Z. 
F. J., Sept. 

The Crown Lands Department of Ontario proposes a new sys- 
tem of disposing of the crown's timber on lands which are not 
fit for agricultural settlement, namely by diameter limits and se- 
lection under government supervision. It will also involve more 
stringent regulations in regard to fire ranging and burning of 
debris. It is also proposed, that the Crown assume control of 
the areas, which have been under license, but have been 
abandoned after the timber was cut. 

X. 

Hydrobion is the name of a novel apparatus, described in de- 
tail by its inventor Dr. N. v. Lorenz, in C. F., Nov. 
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It serves to transport live fishes especially Salmonidae of all 
kinds and sizes. An ingenious oxygen-generator, placed in the 
carrying tank which automatically at any desired rate aerates the 
water, is the most important feature. The size of this device 
sufficient to carry for 120 hours in winter, and 40 hours in sum- 
mer is quite small ; the manner of using it is fully described. 

The author expects that this invention will increase the use of 
food fishes, which in this way can be cheaply transported alive. 
We should add, that Europeans prefer to buy their fish alive. 

The question of securing a general bibliography 0/ forestry was 
discussed at the meeting of the International Association of For- 
est Experiment Stations (C. P., Nov.), and referred to a com- 
mittee for further report. 

The librarian of the Mechanics' Institute Library in San Fran- 
cisco, Cal., has compiled a very useful bibliography of the " Lit- 
erature available in the library on Forestry, Lumbering, Timber 
and Trees," 24 pp., which is especially full with reference to 
magazine articles and current popular literature. 



EDITOR'S NOTICE. 



The present issue, it will be observed, has grown to nearly 
double the regular size of previous numbers. This has come 
about through the endeavor to complete the briefing of all the in- 
teresting periodical literature not previously reported, which has 
appeared during the year 1903. It will now be possible in future 
numbers to keep up with the literature as it appears, and it will 
also be possible to give more space to original articles. 

The Editors take this opportunity to invite the readers of the 
Quarterly to contribute freely to this space. Any communica- 
tions pertinent to the character of the publication will be wel- 
come. 

In order to keep in touch with the questions arising in the field, 
it is suggested that the readers express their wishes as to the 
topics on which they desire information, addressing any one of 
the Editors, when an effort will be made to supply it as far as 
possible. 



NEWS AND NOTES. 

In this time of threatening timber famine, the attempts to 
lengthen the life of wood and using it with greater economy com- 
mand, very properly, attention. The following process to secure 
such economy, invented by W. Powell, and presented before the 
Engineering section of the British Association (as reported in the 
Timber Trade Journal), is most novel, but we caution our read- 
ers against accepting it in all its consequences as drawn by the 
inventor, since it appears to us to lack in natural philosophy. 
Mr. Powell boils timber in a thin saccharine solution until most of 
the air in the timber is exhausted, then by leaving the wood in 
the syrup to cool a certain amount of the sugar is absorbed, then 
the wood is placed in a dry kiln and seasoned at a " fairly high " 
temperature. The sugar is supposed to act "like a strong 
binder" holding the fibers together just as cement or mortar 
binds the stones or bricks in a wall. The soft timbers like poplar 
are especially amenable to the process. Poplar was found to ab- 
sorb over 2$ times its weight of the solution and, when thor- 
oughly dried, was 75 per cent heavier than in the natural state. 
While the weight of pine was not much increased, its effects of 
strength was remarkable. Experiments on the "tensile" 
strength of pitch pine was increased from 14 to 32 per cent, of 
white pine from 29 to 39 per cent, of yellow pine from 56 to 107 
per cent. 

The inflammability of wood is also claimed to have been re- 
duced. It is also claimed that dry rot is better resisted by wood 
so treated. Sugar, especially bye products of the refinery, are 
cheap and the plant for treating wood simple. The curious state- 
ment that "seasoning timber, either by natural or artificial 
means, tends to impair the strength by reducing its specific 
gravity/ ' makes us doubtful as to the reliability of the other 
statements. 

Forestry and Irrigation records forest fires of considerable ex- 
tent for the month of December, the Southern California moun- 
tains suffering especially. Mr. E. A. Sterling of the Bureau of 
Forestry is engaged in studying the forest fire problem of the 
Pacific Coast. 



132 Forestry Quarterly. 

This study as a part of the cooperative investigation of the State 
and the Bureau of Forestry, is being continued during the winter 
in the mountains of the southern counties. The work there con- 
sists in the collection of historical data, and the outlining of what 
seem to be the most feasible plans for future protection. It is 
primarily a question of preserving the protective cover of the 
watersheds. 

The forest fire investigation for the state as a whole is to be 
made mainly on practical lines. A code of fire laws will be pre- 
pared ; supplementing them by information which will show the 
economic value of protection from fire, and ways and means to 
attain it. 

The different forest regions will be studied separately, and 
general plans for fire protection formulated for each. The study 
of past fires and of the resulting conditions are to be considered 
mainly in their relation to the need and means of future protec- 
tion. 

In order to put the investigation on a practical basis, a scheme 
for fire protection has been prepared for the 70,000 acre tract of 
the Diamond Match Company in Butte County, and will be put 
into operation under the supervision of a representative of the 
Bureau next season. The region covered is in the lower Sierras, 
and in topographical makeup is characterized by irregular ridges, 
with elevations ranging from 2,500 to 7,000 feet. The timber 
trees of commercial value are Yellow and Sugar Pine, Douglas 
Spruce, Incense Cedar, and White Fir, all of which are reproduc- 
ing freely. 

The plan calls for a patrol of three men during the dry season, 
under a fire warden who will serve throughout the year ; an ex- 
tension of existing trails and telephone lines ; a system of fire 
lines, which will consist mainly of old lumber roads, ditches, etc., 
cleared out for the purpose ; the posting of fire notices warning 
offenders, and requesting that all fires seen be reported promptly ; 
the storing of fire fighting tools in isolated parts of the tract ; and 
a systematic burning of slash under the direction of the fire 
warden. 

It is proposed to make a forest reservation of the main land of 
Southeastern Alaska for 330 miles south from Skagway. As 
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pointed out by Mr. Fernow in the report of the Harriman Expe- 
dition, the prevailing timber is hemlock ( Tsuga heterophylla) of 
rather poor quality —knotty and much affected by rot — with 
spruce (Picea sitchensis) in much smaller percentage, but occa- 
sionally better quality and little cedar, the whole territory rough 
and difficult to lumber, promising but a small addition to our 
timber supply except for pulpwood. 

The Forestry Department of the University of Michigan has 
recently received a most important addition in the form of an 80- 
acre farm for purposes of experimentation and object lessons in 
forest planting. This generous gift to the University, to be 
known as the Saginaw Forest Farm, was made by Hon. Arthur 
Hill of Saginaw, one of the Regents of the University, and for 
many years an active and earnest advocate of forestry in Michi- 
gan. Mr. Hill is a member of the State Forest Commission, one 
of Saginaw's prominent lumbermen, and for years interested in 
forests and in extensive forest operations in Michigan, Arkansas, 
and the Pacific Coast districts, as well as in Canada. (Of all 
men of the forest State of Michigan, few are in better position to 
judge and to speak of the forest problem, and there are few facts 
more convincing than the fact that Hon. Arthur Hill not only 
believes in forestry and advocates forestry, but that he goes 
ahead with good example to place before the people the most con- 
vincing of all arguments, the object lesson itself). It is proposed 
to establish on this farm an arboretum ; seed bed and nursery 
areas for demonstration purposes ; model plantations ; experi- 
ments in silviculture for particular species and special forest pro- 
ducts. 

During the holidays, forestry students from the University of 
Michigan visited saw mills and lumber camps operated by the 
Weyerbaush concern at Cloquet, Minn., by the Henry Stephens 
Co. at Waters, Mich., and by the David Ward estate at Deward, 
Mich. The latter operation is of especial interest, since the 
tract upon which the operations are being conducted contains the 
largest stand of White Pine remaining in the Irower Peninsula 
and thus brings freshly to mind the decadence of the White Pine 
industry of Michigan. The tract comprises about 75,000 acres, 
lying mostly in Antrim and Otsego counties, and is estimated 
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still to contain over 200 millions of White Pine, besides a large 
amount of hardwoods and Hemlock. The tract has been 
lumbered for pine to a quarter or less extent for 20 years. The 
present annual cut is about 60 million. Very little hardwood 
has ever been removed. The pine appears mostly as large indi- 
viduals scattered among the hardwoods, many of the trees 
furnishing nine and some of them ten 16-ft. logs ; some ot the 
largest stumps measure 6 feet or more in diameter. The Estate 
owns its own railroad and markets its product in the form of 
lumber from East Jordan, by water. The mill and yards are lo- 
cated at Deward and are up-to-date in every respect. Opera- 
tions are carried on the year round, big wheels 10 feet in diameter 
being used in the summer and sleighs in the winter, for hauling 
the logs to the steam loader. In the winter logging ice roads are 
not used, the system of railroad branches making it possible to 
have none but short hauls and all down hill. In all log scaling, 
the Decimal rule is used, this being simply the Scribner rule 
with the units struck off and the values rounded to the nearest 
tens. Both in the woods and in the mill,' the most complete 
utilization possible is effected. Not only is the rule regarding 
low stumps and high tops rigorously carried out, but broken 
pieces in the top are utilized, all stubs containing any sound 
timber are cut, and all wind-falls utilized, these often furnishing 
the very best of lumber. In the mill the waste is reduced to a 
minimum by the manufacture of shingles, lath and curtain sticks. 
Damage by fire is reduced to a minimum by systematic burning- 
over wherever freshly cut-over land is adjacent to virgin timber ; 
this work is done between about May 20 and June 1 and has 
proved very effective. 

The commission appointed by President Roosevelt to investi- 
gate the workings of the public land laws and to propose the de- 
sirable changes is actively at work hearing witnesses. 

The newly organized Ohio State Forestry Association held its 
first regular meeting on Jan. 13. Discussions as to methods of 
forwarding the forestry interests of the State led to the appoint- 
ment of a committee to recommend action to the Legislature. 
Promotion of educational features at the State University and at 
the Agricultural Experiment Station were deemed most urgent. 
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The Iowa Park and Forestry Association with Prof. Thos. H. 
McBride, President and Prof. L. H. Pammel, Secretary, held its 
third annual meeting meeting on Dec. 7 and 8 with a long list of 
papers. 

The annual meeting of the American Forestry Association held 
on Dec. 9, as usually in Washington, D. C, was very well at- 
tended, although not in proportion to its membership which was 
reported as 2107. The report of the directors recommends con- 
solidation of all forestry interests of the government in the Bureau 
of Forestry. Resolutious were adopted declaring that the associa- 
tion will lend its best efforts to the creation of the Southern Appa- 
lachian national forest reserve ; approving of a forest reserve in 
the White Mountains ; advocating the appropriation of $500,000 
by Congress for the construction and improvement of roads and 
trails in existing reserves ; legislation to prevent mineral entries 
for other purposes than the development of mineral resources ; to 
confine exchanges of lands under the lieu land laws to lands of 
equal or similar value ; to repeal the timber and stone act, and to 
sell timber growing on the public lands when such sale shall be 
for the public welfare. 

Mr. Ralph S. Hosmer, of the Bureau of Forestry, has been ap- 
pointed Superintendent of Forestry for the Hawaian Islands, and 
left for his post on December 26. 

A fire damaged the interior of the building of the Yale Forest 
School, destroying or injuring valuable collections and doing 
damage to the library. The Cornell Foresters' Club sent a letter 
of regret. 



Hardy Evergreens and 
Forest Trees, 

For Reclaiming and for the Planting of New Forests. 



My trees are all nursery grown. Nurseries are located on the 
open prairie here in the extreme northern part of Illinois. Ex- 
posed to all kinds of weather giving the trees a hardiness not 
found in those that are growing under protection. 

Leading Varieties for Forest Culture : 

Pinus strobus (Am. White Pine), Pinus sylvestris (Scotch 
Pine), Pinus resinosa (Red or Norway Pine), Pinus divaru 
cata (Jack Pine), Pinus ponderosa (Bull Pine), Pinus aus- 
triaca (Austrian Pine), Picea douglasii (Douglas Spruce from 
Colorado seed), Picea nigra (Am. Black Spruce), Picea alba 
(White Spruce), Picea pungens (Blue Spruce from Colorado 
seed), and many others. 

DECIDUOUS TREES: 

Hard and Sugar Maple, Norway Maple, American Ash, 
Am. Linden or Basswood, American Scarlet Oak, White 
Elm, White Birch, etc. 

CATAIX)GUE WITH PRICES FREE. 
Mention this Magazine. 

D. HILL, 

Evergreen Specialist, DUNDEE, ILL. 



The editor owes an apology to the readers of the QUARTERLY 
for the misfortune which befell the issue of No. 3, vol. II at the 
hands of proofreader and printer, in the matter of typographical 
errors, the misplacement of pages and omission of several illustra- 
tions referred to in the text. 

The reader is asked to kindly make at least the following correc- 
tions and insert the accompanying illustrations at their proper 
places as indicated. 
Page 140. For "Tieman" read "Tiemann." 
Page 165. For "vitrol" read "vitriol." 
Page 174. After Clostridium omit comma. 
Page 175. Line 24. Insert ) after "mountains." 
Page 176. Line 5. Read " Archangels k" for "Archangekls." 

Line 2 from bottom. Read "and density of stand" for 
"to stand." 
Page 177. Line 11. Insert "at" after "would be." 

Line 20. For "Bandisch" read "Baudisch." 
Page 179. Line 4. For "Z" read "z." 

Lines 7 and 8 from bottom erase — . 
Page 180. Line 21. Read "trees" for "tree." 

Line 25. Read "thinning" for "thinnings." 
Page 184. Line 2 from bottom. For "s," read ";". 

Q-q 200 

Page 186. Formula at top should read: X — 

Q+q n 
50X19.24-50X6.6 50x15+ 50x6.6 

100 100 _ 200 

figures: X — —1.75 percent. 

50X19.2+50X6.6 50x15+50x6.6 10 



+ 



100 100 

Last line from bottom read "A. F. J." for "A. Z. F.". 
Page 187. Line 19 from bottom, For "a, g, f," read "a, h, f," 

Line 17 from bottom. After "abscissae" insert "and 
average height of stand as ordi nates;" 

Line 16 from bottom. For "abscissa curves also with 
the height as abscissa," read "abscissae and volume of stand or 
form heights respectively as ordinates." 
Page 189. Line 23. For "Wienmeuauer read "Wimmenauer." 
Page 190. Line 2. For "Djatibaschen" read "Djatiboschen." 

Line 7. For "vacillating" read "vaccilating." 
Page 197. Line 19. For "7.8 per cent." read "7 to 8 per cent." 

Line 6 and 7 from bottom. In heading make "leorifc- 
wv>od"and "firewood" apply to the two columns, and"cente" to both. 
Page 198. Add to the table, at the head, the same years to which 
data in table of preceding page are referred. 

Page 201. Indicate after first paragraph that three paragraphs 
are to be transferred from page 204. 

Page 204. Indicate that first three paragraphs are to be transferred 
to page 201. 
Insert illustrations as follows: 
On page 147, figure 2. 

Opposite page 150, figure 3, distribution of larch. 
Opposite page 155, figure 4. 
On page 163, figure 5. 
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THE RESERVE POLICY IN OPERATION. 

It may be assumed at the outset that practically every one is 
familiar with the purpose of the forest reserve policy, which is, 
in brief, to put the public lands to their highest permanent use. 
What is of more vital concern is the manner in which this policy 
is actually working itself out. It is a good policy, but in its exe- 
cution it has, in some cases, been so hampered and distorted by 
unwise regulations as to fall short of its real purposes and give 
rise to justly indignant criticisms. 

Of all the charges directed against it, the one most persistently 
agitated and generally believed is that it is a means of profit for 
railroads and other great land-holding syndicates. The state- 
ment has been made that the syndicates owning quantities of 
public lands of little or no value induce the Government to place 
these lands within forest reserves in order that they may be ex- 
changed for valuable lands outside. This exchange is called 
obtaining " scrip," and is based on the law of June 4, 1897, 
which provides that whenever private holdings are placed within 
the limits of a forest reserve they may be used as "base" for 
" lieu selections." Later this law was amended so as to require 
that after October 1, 1900, lieu selections shall be made only on 
surveyed lands. 

The law permitting the making of lieu selections, though so 
far as it goes it is eminently just and fair, affords opportunities 
for gross abuse. Unfortunately, it does not restrict the selections 
to lands of equal value to those for which they are exchanged, 
nor does it limit sufficiently the territory within which the selec- 
tions shall be made. The result has been that owners of barren, 
desert lands in the arid States, worth less than 10 cents an acre, 
have, in many cases, been permitted to exchange their holdings 
for some of the best timber lands of Washington, Oregon, and 
northern California. Hence the inference that these great land- 
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holding concerns have influenced the establishment of forest 
reserves. 

It is true that the boundaries of the first reserves created were 
somewhat carelessly set and that they included much land within 
the limits of railroad grants which, while of value for reserve 
purposes, were acquired by an exchange too much to the benefit 
of the owners. More care has been exercised of late, and only 
when the advantages of including railroad lands within the re- 
serves have been very great indeed have they been included. 

A fair law would be one which would limit the lieu selections 
to lands of the same value as those for which they are exchanged, 
and would, in addition, restrict exchanges within the same State, 
thus providing that no " scrip " should be used outside the State 
in which it was obtained. Another reform that has been sug- 
gested is that the Government should buy outright at a fair valu- 
ation all the alienated lands included in its reserves when these 
lands are of little worth. 

The question occurs again and again, what is the amount of 
the railroad and wagon road land grants within the limits of 
forest reserves which may be used, or has already been used, as 
base for lieu selections ? In simpler terms, how greatly have the 
railroads and other corporations profited by the creation of forest 
reserves ? To this question no accurate answer can be returned. 
The information is scattered through hundreds of record books of 
the Land Office, and has never been collected. However, by 
checking off the odd-numbered sections in railroad and wagon 
road grants included in forest reserves and adding their areas, 
these figures have been obtained : 

ESTIMATED AREA OF I,ANDS WITHIN PRIMARY LIMITS OF VARIOUS RAIL- 
ROAD, MILITARY, AND WAGON ROAD I«AND GRANTS WHICH 
FAU, WITHIN BOUNDARIES OF FOREST RESERVES. 

Railroad. State. Forest Reserve. Acres. 

Northern Pacific Idaho Bitter Root 35>5&> 

{ W f^ d ^; } Priest River *53.440 

Washington Olympia I5>3&> 

Washington Mt. Rainier 587,520 

Montana Bitter Root 46,080 

Montana Lewis and Clarke___ 368,640 
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Railroad. State. Forest Reserve. Acres. 

Oregon and California.. Oregon Cascade Range 28,800 

" " " Oregon Ashland 11,520 

Southern Pacific California Sierra 86,400 

" " California San Jacinto 253,440 

" " California San Bernardino 161,280 

Central Pacific California Lake Tahoe. 2,560 

Union Pacific Utah Uintah 800 

Atlantic and Pacific Arizona Grand Canyon 375>oc» 

Oregon Central Military 

Road Oregon Sierra 102,400 

Willamette and Cascade 

Wagon Road Oregon Sierra 50,000 

Total 2,378,800 

Arranged in different form, this table shows that the total of 
railroad and wagon road grants within the limits of the forest re- 
serves amounts to 2,378,800 acres, divided as follows : 

Acres. 

Northern Pacific 1,306,600 

Southern Pacific 501,120 

Atlantic and Pacific 375,000 

Oregon Central Military Wagon Road 102,400 

Willamette Valley and Cascade Wagon Road 50,000 

Oregon and California 40,320 

Central Pacific 2,560 

Union Pacific 800 

It must not be assumed that these figures cover the total 
amount of land which might have been exchanged for other lands 
when the forest reserves were declared. Private entries, many 
of them fraudulent, and induced by timber and land speculators, 
had swelled the total tremendously. Neither is it true that the 
original land grants were still in the hands of the railroads when 
the reserves were declared. Much of the land had changed 
ownership, some of it many times. It would be of the highest 
interest to know the total amount of lieu selections that have 
been made, and who made them, and the amount of outstanding 
M scrip," and who owns it ; but the information, if it can be ob- 
tained at all, can be obtained only at the expense of exhaustive 
investigations. 

An acquaintance with actual conditions as they exist in the re- 
serves is indispensable to their intelligent management. Unfor- 
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tunately, the reserves are administered by men in the Land Office 
at Washington, very few of whom have ever set foot inside their 
boundaries. These men know little of the actual problems with 
which the man on the ground, the field man, has to deal. Their 
knowledge of forests and of grazing and fire problems is confined 
mainly to what is contained in the official publications and reports 
of the office. Office men, purely and simply, clerical officials 
with scant training in forestry or knowledge of wood lore, they 
are yet charged with the responsibility of deciding important 
matters of administration, and attempt to control and direct from 
one side of the continent the conduct of their subordinates on the 
other side. 

The Land Office itself is fully aware of the disadvantages aris- 
ing from its management of the reserves. In his last report, 
Commissioner Richards says : "The magnitude of the interests 
affected and the intricacies of the problem involved make it evi- 
dent that the development of forestry in the United States in con- 
nection with our Federal forest reserves calls for the application 
of a system of scientific forestry upon a scale in proportion to the 
work to be performed. The stage has been reached when the 
work should be committed to the care of men who have had the 
scientific and practical training needed to fit them to cope with 
work involving such far-reaching issues. The Bureau of Forestry 
of the Department of Agriculture is properly organized and 
equipped to carry on this branch of the work." 

The Bureau of Forestry contains all the trained foresters in 
Government service, but its work in the reserves so far has been 
confined merely to giving advice on technical forest problems. It 
has had nothing to do with administrative matters. Official sen- 
timent is almost unanimous that this Bureau should be charged 
with the administration of the reserves. With President Roose- 
velt, Secretary Hitchcock, and Commissioner Richards in favor 
of the transfer, it seems practically assured that it will sooner or 
later be made. 

When the reserves shall have passed into the hands of the 
Forestry Bureau, the field man, the man on the ground, who 
understands the peculiar conditions existing in his locality, will 
be the man most valued and oftenest consulted. The Forestry 
Bureau is made up of men who combine a high degree of techni- 
cal forestry training, pbtained at such schools as Yale and Cor- 
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nell, with a practical experience in the woods. It is the opinion 
of Mr. Gifford Pinchot, Chief of the Bureau, that in matters of 
judgment concerning forest problems, the field man, who knows 
the conditions, should rule. The transfer of the reserves to the 
Forestry Bureau would make their administration a field admin- 
istration. Minor difficulties, instead of being: submitted to the 
officials at Washington at the expense of long and harassing de- 
lay, would be settled at once on the ground. 

The law that needs instant amendment is the one which forbids 
the sale of timber from a reserve outside of the state in which it 
was cut. To the office man this may seem a wise regulation ; 
but the field man discovers its objectionable features. For ex- 
ample, the Uintah Reserve in Utah, which comes to within three 
miles of the parallel that divides Utah from Wyoming, contains 
a great deal of valuable timber, which is badly needed by the set- 
tlers of southwest Wyoming. There are no settlers in this part 
of Utah, so none of the timber is used, but the well settled regions 
of Wyoming adjacent to the timber have none of its benefits. 
The Wyoming settlers, within three miles of this timber, cannot 
even secure enough of it to build a fence without committing 
trespass. And there is no other timber for many miles around. 
Again, in the Black Hills Reserve, millions of feet of yellow pine, 
killed by insects and fungi, might have been sold to the Burling- 
ton Railroad and to railroad tie companies if the non-export law 
had not forbidden the sale of this timber for consumption outside 
the state. As it is, it is going to waste, and is proving a source of 
great harm in infecting with disease the live trees that remain, 
and of danger as a constant menace of fire to the forest. In Cali- 
fornia, Oregon and Washington the non-export law prevents the 
utilization of great quantities of green and fire-killed timber on 
reserves that should be cut for the benefit of the forest. Many 
lumbermen would be very glad to cut this timber and would pay 
the government a fair price for it ; but the non-export law forbids 
them from selling it outside the state in which it was cut. The 
non-export law should be amended immediately so as to allow the 
Secretary of the Interior to decide when timber from a reserve 
may be sold outside the state. 

The great guiding principle that determines the selection of 
forest reserves is the permanent good of the people. The Gov- 
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eminent in setting aside its non-agricultural land, is laying up a 
storehouse of wealth to be drawn on perpetualty by succeeding 
generations ; to be drawn on, but never to be exhausted. Lum- 
bering and fires have brought us plainly within sight of the limit 
of our timber supplies. In reserving its timber lands to be pro- 
tected against fire, to be carefully and economically managed by 
trained foresters, to be used without waste as it is needed, the 
Government, therefore, is vastly increasing the national wealth. 
And this timber, so carefully husbanded, is absolutely necessary 
for the success of that great irrigation policy to which the Gov- 
ernment has committed itself ; for, as the President has re- 
peatedly said, irrigation is impossible without forests to protect 
and conserve the water supply. 

Opponents of the reserve systen frequently ask, Why does 
the Government put in its forest reserves lands which contain no 
forests ? And they answer the query by the charge that it must 
be for the benefit of the railroads and big timber companies, who 
wish to obtain "scrip" and exchange their worthless lands for 
valuable tracts outside. This brings out the principle that the 
presence or absence of forest growth does not of itself determine 
the value of the land for reserve purposes ; that often land which 
does not contain a stick of timber is more valuable for a reserve 
than densely wooded regions. For it frequently happens in the 
arid country that there is a mountain chain whose summits have 
been swept clear of timber by fire, or on which there is only a 
sparse and scattering growth, perhaps only a brush cover, and 
that on these uplands streams take their rise on which depends 
absolutely the success of farming in the agricultural lands below. 
On these lands the Government can protect what timber and 
brush remains, and secure a new growth, thus assuring the 
farmers adjacent of a maximum and regular supply of water. 

Of all the difficulties with which the Government has had to 
contend in its reserve policy the most serious has been the grazing 
problem. And it is in its solution of this problem that it has 
won its first great victory. In the bitter and lawless struggle be- 
tween cattle men and sheep men over grazing on the public 
range, the reserves interpose as factors for peace. Everyone 
knows that sheep, if grazed without restriction, are ruinous to a 
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country. They destroy the range, foul streams, drive out other 
stock, kill the young tree growth, and are invariably followed by 
forest fires. ,c Hoofed locusts" they have been called, for they 
leave desolation behind them. On the other hand, it must not 
be forgotten that sheep raising is a great and legitimate industry, 
indispensable to the prosperity of the West. Here again it is the 
principle of economic use, on which the whole forest reserve sys- 
tem is based, that enters into the solution of the problem. Just 
as in the lumber business it is not the cutting of timber but the 
unrestricted manner in which it is cut that proves harmful, so in 
sheep raising it is not the mere grazing of sheep but the overstock- 
ing of the range that brings evil consequences. Forest reserves 
regulate and restrict grazing ; they do not abolish it. Whenever 
the conditions of the ground allow, bands of sheep are permitted 
to enter in limited numbers and for limited periods. The range is 
apportioned off among the different owners, preference being 
given to the residents of the state which contains the reserve. 
So long as sheep owners comply with the regulations of the 
reserve officials they are assured of their range from year to year. 
There is seldom any difficulty about obtaining range privileges 
for cattle or horses. 

The good effects of this regulation and division of the range 
cannot be appreciated by anyone not familiar with conditions in a 
country before and after a reserve has been established. In central 
and eastern Oregon, for example, where there was once fierce 
and determined opposition to reserves, stockmen now proclaim 
the reserve system the salvation of the stock business, and many 
of them would have all the public range reserved. Formerly, 
each man had to fight for his possession of what belonged equally 
to all men ; the cattle man, knowing that his stock could not 
graze where sheep had been, arrayed himself against the sheep 
owner ; the sheep owners combined for protection ; and skirmishes 
were fought in which men and stock were killed. 

Where reserves have been in existence for several years, all 
this has been changed. Sheep and cattle men, secure in the pos- 
session of an apportioned range, have nothing left to quarrel 
over. It is true that grazing is restricted, and the number of 
sheep allowed on the range has been cut down, but the continu- 
ance of the sheep industry, which once threatened to annihilate 
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itself by its abuses, has been assured. Economic use has been 
taught by object lessons. The range is so grazed that the grass 
has a chance to recover. So forcible has been the impression 
made on sheep men, that in the meetings of wool-growers' asso- 
ciations in central Oregon there has been discussion of whether it 
would not be well to raise a fund for the natural seeding of de- 
vastated areas. Thus, co-operation and a friendly feeling toward 
the Government, the great thing to be desired, has, in many 
instances, been brought about. 

The mining interests have, on the whole, always been friendly 
toward the reserves, since reserves in no way interfere with the 
operation of the mining laws. Indeed, the reserves are a protec- 
tion to the miner as well as to the farmer. A mining claim is just 
as good in a reserve as on any other public land, and the miner 
may use all the timber he actually needs. In addition, he is as- 
sured that no lumber company will be permitted to cut the timber 
so essential to the development of his claim, and he has the benefit 
of protection from fire. 

In all its dealings with the men whose permanent interests are 
in or around the reserves, such as the rancher, the stock man, 
and the miner, the Government has been at pains to secure their 
co-operation. These are the men most directly interested ; they 
are the men whose appreciation must be had. As President Roose- 
velt says, it will not do to impose the reserve policy upon them ; 
that policy must be the natural outgrowth of their needs and their 
desires. They must want it, or it cannot stand. It is, therefore, 
most encouraging to note the increasing numbers of those who, 
having come to understand it and be partakers in its benefits, 
want it, and eagerly support it. With the help of such men it 
will continue to grow, and will prove the wisdom of its founders 
to the generations that follow our own. 

Edward A. Braniff 
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A NEW HYPSOMETER. 

The hypsometer about to be described was invented during my 
field work for the Bureau of Forestry in 1901, when I had occa- 
sion to measure a great many tree heights. It is believed to be 
an improvement on the many existing forms in various directions. 
It not only combines some of the features of the standard makes, 
such as the Faustman, Lorey, Weise, etc., but it makes use of a 
new principle in this connection, namely : bringing the two points t 
the vertical distance between which is to be measured, and the scale 
rod into single parallax by means of a rotary mirror. 

Readings are taken very rapidly, since but one sighting is nec- 
essary, and the height is read off directly. Experiment in a leaf* 
less forty-year old sprout forest at West Point, N. Y. , showed 
that, with an assistant for the tape-line, trees could be easily meas- 
ured at the rate of 45 an hour, including the time taken in select- 
ing the trees. This is double the speed which can be attained 
under the same conditions with the Faustman instrument. 

The distance to be measured is not necessarily the horizontal 
distance from the observer to the tree, as is required in the other 
instruments, but it is a line from the base of the tree, whatever be the 
slope of the ground. This important fact renders this hypsometer 
peculiarly suitable for work in hilly or rolling country. There is, 
moreover, the additional advantage, that the nearer the observer is 
to the level of the top of the tree — as on the slope of a hill, for in- 
stance — the less liability there is of error due to crooked or branch- 
ing crowns. In fact, if the point of observation be on a horizontal 
line with the top of tree, the distance being measured along the slope 
from the base of the tree, it matters not how much the top is in- 
clined or branched, the reading will give the true vertical distance 
of the highest point above the base. This will readily be seen to 
be true by constructing a simple diagram. Thus (see frontispiece) 
PD represents the true vertical height of the tree which is 
correctly obtained by taking the view-point at A, PAD being the 
triangle measured ; whereas PC is the apparent vertical height 
which would be obtained, were the view-point taken at B on a 
level with the base, since PBC is the triangle measured in the 
latter case, and similarly for any other point. 

It is then an advantage to be able to take the reading from up 
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a slope, as may be done with this hypsometer. The fact that the 
sight is always downwards to the base of the tree saves both eyes 
and muscles of arms and back, as will be readily realized by com- 
parison with instruments requiring upward sighting. 

The figure shows my hypsometer in position for sighting. The 
metal frame work, which is about 8 inches long and 2}£ wide, 
carries a fore-sight at A, a small rotatory mirror at C, and a slid- 
ing arm B. This sliding arm carries the hind-sight and also a 
swinging scale rod D- W y which is maintained in a vertical posi- 
tion by a weight W. The parts are so arranged that the operator, 
by placing his eye at the fore-sight A t sees the mirror and the 
hind-sight, side by side, and the reflection of the scale rod and the 
top of the tree, brought into view by turning the mirror the proper 
amount. The sliding arm has an index mark upon it which cor- 
responds to a scale engraved upon the frame work for the purpose 
of adjusting it in accordance with the distance that the observer 
is away from the base of the tree. The mirror, which rotates on 
an axis perpendicular to the plane of the instrument, is turned by 
means of a thumb-screw on the back of the frame. The two 
sights fold up flat, and the scale rod has an extension piece 
which is used for trees over 90 feet high. The whole folds up 
compactly and goes into a leather case. The instrument weighs 
g}4 ounces. 

For measuring heights of more than 160 feet, it suffices to mul- 
tiply both the scale readings by two, since the parts are proportional; 
and for the same reason the scales apply equally to meters, or any 
other units, as well as to feet. To operate, one proceeds as fol- 
lows : Having selected a suitable point from which a clear view 
of the top may be obtained, the distance along the ground from 
the base of the tree is measured, say 90 feet. The sliding arm 
is then set to correspond to this distance at the graduation 
marked 90. Standing at the selected point, and holding the in- 
strument by the frame to the eye with the left hand, one sights 
the base, T t of the tree and turns the mirror by the thumb- 
screw with the right hand until the reflection of the top of 
the tree is seen in juxtaposition with the base of the tree or with 
the hind sight. Nothing further is necessary, as the reflection of 
the vertical scale seen at the same time in the mirror gives the 
height directly. 
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The principle upon which this hypsometer is based is very 
simple, being like that of other hypsometers the proportion of 
the homologous sides of similar triangles. The key to the inven- 
tion, however, is the rotary mirror, which makes it possible to 
see the top and the bottom simultaneously in proper parallax 
with the scale to render the triangles similar, thus requiring but 
one sighting. The two similar triangles in this case are TCS 
and PCD, where TS represents the tree being measured. 

Harry Donald Tibman. 



SILVICULTURAL FEATURES OP LARIX AMERICANA. 

The popular idea of the Larch is, perhaps, that of a conifer 
which does not keep up the family traditions by being an ever- 
green, and whatever picture comes to mind when the tree is 
mentioned, the annual leaf-fall is probably the prominent feature. 
By this habit it is singled out from other conifers, in company 
with the southern cypress, and to it they both owe much of their 
peculiar beauty. 

In the region about Mt. Desert, the Larch is so common a tree 
that its feathery plumes are almost as much a feature of the hori- 
zon as the dark spires of the " pointed firs." In riding for miles 
through Hancock County, the eye seldom fails to find a fringe 
of these trees on the edge of the spruce forest ; or clumps of 
them occupying small shallow swamps ; or they are seen standing 
in broken lines along the fences in the blueberry pastures. They 
are all comparatively young and vigorous and give the singular 
impression of being thriving colonists come to make the land 
theirs, rather than of being old residents, like the spruces and 
firs. They are increasing in this region, and it was the increase 
of these trees as a part of the landscape, which first excited an 
inquiry into the reasons for their success in occupying new 
territory. 

The American Larch has long been known as a vigorous 
grower, but foresters and ecologists seem thus far to have passed 
it by, although there are many reasons why it should receive 
careful attention. The investigations which led up to the present 
paper were undertaken from the forester's standpoint, and it was 
hoped to gain a broad, general idea of the silvicultural features 
which characterize the life history of the American Larch in the 
regions studied, as a foundation for a more intimate considera- 
tion of some of the many interesting biological problems of its 
existence. 

Field observations on these trees have been mainly made in Han- 
cock County, Maine, which lies in about 44 ° north latitude, on 
the main land, adjacent to Mt. Desert. It has a deeply indented 
coast line, and is freely swept by the fogs from the Atlantic. 
The nearest station from which records of precipitation could be 
obtained was the Agricultural School at Orono. As it lies in the 
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interior, the precipitation will be somewhat less than at the coast 
points. 

Mean precipitation in inches for j$ years at Orono, Me. 

Jan. Feb. Mar. Apr. May June July Aug. Sept Oct. Nov. Dec. Total. 
4.36 4.07 4.»9 *>9 3-5* 3-55 3-3« 3-57 3-39 4-©7 4*37 3->4 45-30 

The rainfall for Bar Harbor in 1901 was 53.81 inches, 10.3 
inches falling in March. This is probably nearer to conditions 
on the adjacent main land than the records from Orono. The 
highest mean temperature at Orono for 34 years was 66.97 P. in 
July ; the lowest, 16 in January. 

In Hancock Co. the tree flora is largely coniferous, and the 
usual companions of the Larix are the spruces, Picea Canadensis 
Brill., P. Mariana Britt., P. rubens Sarg., Thuja occidentalis L., 
Tsuga Canadensis Carr., Abies balsamea Mill., and Pinus 
Strobus L. 

Although there is always a tendency for the American Larch 
to form a pure stand, mixtures with all these trees are frequent. 
In the low, wet lands, the Larch and Arbor Vitae are often 
mingled, with or without the Black Spruce. In sphagnum bogs 
on hill sides, or at the foot of the hills among rocks, I have found 
the Larch forming a mixture with Hemlock. On the drier hill 
sides the Larch mingles freely with the spruces and firs, often 
with some Arbor Vitae, or occupies with the same companions, in 
open growth, upland rocky pastures. The least frequent com- 
panion is the White Pine. In places where the hardwoods appear 
in the woodland growth, the Black, Yellow, White and Grey Birches 
are frequent, and the Red and Sugar Maple, the Ash, Shadbush 
and Hawthorn all mingle with the Larch and spruces. 

At Miller's, in northern Indiana, the Larch is in nearly pure 
stand, with Red Maple and Poison Sumach for under-shrubs. 
In the vicinity of Dune Park, Indiana, I visited a small Larch 
swamp, and found Ash, Tupelo, White Pine, Sassafras, Red and 
Sugar Maple its associates with Poison Sumach as prominent 
under-shrub. In the Adirondacks, Pox speaks of the Black 
Spruce (Picea rubens being meant), as found in company with 
"tamarack, cedar, balsam, hemlock as well as maple, beech and 
birch." It is not there a tree that always forms a pure stand, 
though that is its common habit. 

In the region of Maine under consideration, the undergrowth 
differs for the drier and damper situations. Rose, Spiraea and 
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golden rod are common in drier places wherever light is sufficient. 
Some of the low shrubs here associated with the larch on the 
damp hillsides follow it northward and southward. Such are the 
heaths, Ledum latifolium and Kalmiaglauca, which are mentioned 
by Low for Labrador, and Clute for the Susquehanna valley. 
There are blueberries in the open places, and cranberries in the 
bogs, and on the rocky hills, Vaccenium Vitis-Idaea, Cornus Cana- 
densis, and Empetrum nigrum. 

It is interesting to compare the Larch with its companion conifers 
as to coincidence and width of range. Pinus Strobus, Abies, 
Tsuga, Thuja, and Picea rubens, have a northern limit much 
farther to the south than the others, and their southern extent on 
the Appalachians is inconsiderably lower than that of the Larch, 
so they need not be further considered in this connection. The 
Black and White Spruce are the trees which have the widest coin- 
cident range with the Larch. Together they find their most 
northern limits at the tree line of Labrador on Ungava Bay. 
Throughout Labrador, according to Low, the Larch is the hardiest 
and most valuable species ; though the Black Spruce greatly 
exceeds it in numbers. The White Spruce falls behind both in 
numbers, and is confined to definite kinds of soil. Together these 
three trees breast the rigors of the far north, advancing to the edge 
of the barren grounds from the Hudson's Bay to the Great Slave 
Lake, the two spruces almost prostrate, the Larch several feet 
high. In passing down the McKenzie River the Black Spruce is 
left behind at 65 ° latitude, and only the Larch and the White 
Spruce reach the Arctic Ocean at 67 ° 30', the White Spruce 
creeping and straggling along the ground, the Larch eight feet 
high. In passing over the divide toward the Yukon, the Larch 
has a taller development, and a higher range on the pass, appear- 
ing at 1200 feet, only a short distance from the Arctic Ocean. 
Across the boundary in Alaska, both trees are found, but here the 
White Spruce gains the supremacy, and reaches the mouth of the 
Yukon and spreads out along Behring's Strait* in forests of con- 
siderable height. 

At the south, the story is somewhat the same, the vigor which 
gave the Larch power to grow taller and stronger than its com* 
panions on the northern frontier, seems to work to give it 



* An error ; a treeless tundra skirts the Behring Strait and the mouth of 
the Yukon for a hundred miles and more ; see Harriman Expedition. — Bd. 
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strength to hold its position rather farther south. All three 
occupy the country west of the Rockies from near the Alaskan 
boundary, south to 53 latitude, then their coincident line of dis- 
tribution runs eastward across the mountains. The White 
Spruce does not come down much below the boundary of Canada 
and the Great Lakes, except into the Black Hills on the west and 
New England on the east. The Black Spruce dips a little lower 
into Minnesota, Wisconsin, Michigan, but the Inarch thrives 
south of Lake Michigan in Indiana, under conditions apparently 
impossible for the other species. The Black Spruce and the 
Larch together follow down the Alleghanies into West Virginia 
and Virginia, but the Black Spruce is likely to be more scattered 
and less vigorous in the region it occupies. The northern limit 
in latitude for the Larch is 67 ° 30', the southern is about 40 , 
that is, a range of 27 30'. This range is not greatly exceeded 
in extent by the Douglas Spruce, of whose peculiar strength in 
resisting climatic extremes we so often speak. The range of this 
tree, from British Columbia to Mexico, is along the mountains 
which, of course, greatly modify the conditions. The Larch, on 
the other hand, thrives from the fiat lands of the Arctic Ocean to 
the sand dune country of Indiana under very diverse conditions 
of temperature and rainfall. Unassisted by a range on the moun- 
tains, it extends into five of the life zones, into which Merriam 
divides eastern North America. 

It is eminently worth while to examine into the characteristics 
of such a vigorous tree, and to consider the Larch in the light of 
its possibilities in the hands of the forester, particularly as it has 
already won appreciation as a producer of valuable wood. 

Of first importance in considering the habits of a tree is its re- 
quirement as to water in the soil. The Larch is a tree of the 
swamps, and so closely associated is it with its habitat that one 
seldom hears its local names, Tamarack or Hacmatack, without 
also hearing of the sphagnum swamp where it has been seen. It 
is, however, a tree with power to grow in soil containing greater 
or less amounts of water, and in this regard it resembles Taxo- 
dium distichum of the southern swamps, which thrives in rich, 
well-drained upland soil, and even as far north as Boston grows 
into a fine well-developed tree. Sargent says of the Larch that 
"in the maritime provinces of Canada and the United States it 
inhabits cold, damp swamps, which it often clothes with forests 
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of thickly crowded trees ", and he also says, " usually an inhabi- 
tant of lands saturated with water, Larix Americana, when 
transplanted to uplands, grows in good soil much more rapidly 
than it does in its native swamps, attaining a larger size and more 
picturesque habit, and of all the Larch trees which have been 
tried in the northern states, it best deserves attention as an 
ornament of parks and gardens." 

In my own experience with it, the American Larch seems to 
take kindly to any situation where there is freedom in soil and 
atmosphere for its development. Some of the finest trees in 
height, girth and branch development which I have seen have 
been growing at least half naturally near farm houses, on hill- 
sides where the drainage seemed of the best. In Maine they are 
frequently found growing singly by fence corners in pastures 
which are dry at least three months of the year. Another 
favorite place is along the roadside up and down the hills ; and 
well-formed, vigorous trees are produced in these situations. 

It is apparently necessity and pressure, rather than choice, 
which has given some trees a foothold in what would seem to be 
undesirable situations. It may indicate a strong inherent resist- 
ing power to certain adverse circumstances, rather than any 
choosing of those conditions as favorable of themselves. 

I cannot think that Larix Americana has any dependence in 
its distribution upon the rock ingredients of the soil, or the par- 
ticular character of the substratum. The soil of that part of 
Hancock County which I know best, the town of Blue Hill, is clay 
mixed with coarse conglomerate, and everywhere the native rock 
outcrops. Blue Hill Mountain rises 1,000 feet almost directly 
from the sea. It is composed of ' ' exceedingly distorted layers 
of gneiss, dipping beneath the granite " (Hitchcock). On the 
east side of the bay the granite ledges are quarried at tide line. 
Mt. Desert is granite and Deer Isle mica schist, and on these 
islands, as well as on the slopes of Blue Hill, Larches are abund- 
ant. I have seen the trees on a granite ledge with the merest 
handful of soil beneath them. In many places the clay is en- 
riched with leaf-mold and forest debris, and growth here seems 
normally vigorous for the region, but the same can be said of the 
Larches of the more sterile, gravelly land. 

The Larch trees in the region under consideration have a habi- 
tus which differs somewhat from those in some other parts of the 
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country. They are graceful trees, with slender trunks, terminat- 
ing in the long flexible leader of the year. Prom two or three 
buds near the apex of the shoot of the preceding year, the lateral 
branches arise, and grow to nearly the length of the main shoot 
so that the side growth is carried out some distance. The growth 
of the leader in half-grown trees is often one foot and six inches 
to nearly three feet per annum, making the tops of the trees light 
and open and easily swayed by the wind. A pathological type 
sometimes appears in the wet lands, where the trees are not 
crowded. The leader takes most of the growth in length 
and few laterals appear. These shoots are scrawny, bare of 
branchlets and are tufted with over-developed fascicles of leaves, 
so that they resemble the long, hairy arms of some ape-creature, 
or some abnormal Norway Spruces, which occasionally appear. 
The wood does not harden quickly, so the whole flexible tree- top 
makes a striking picture on a windy day. In northern Indiana 
trees are of much slower growth, and the full domed crown is 
much like the New England type of the solitary White pine. 
Single trees in Pennsylvania present the perfect pyramidal outline 
of the Norway Spruce. 

A tree growing in a sphagnum bog is sometimes overturned by 
the wind, revealing the root system, which shows itself as ex- 
ceedingly shallow, but forming a mass so compact and interwoven 
that it is like a great circular mat with a felting of multitudinous 
needles. Such a root mass for a tree forty-five feet high may be 
fifteen or twenty-five feet in diameter, and one, or, at the most, two 
feet in vertical thickness. Young trees of even five years show 
an intricate twisting of the three main roots, which, turning upon 
one another, make the system at the center as compact as any 
other part. Roots of growing trees in swampy places, show vig- 
orous forward growth of the leading roots, which are cord-like 
and bare of branches for six inches or more from the tip. When 
the rootlets develop they are very abundant and have the peculiar 
aspect indicative of the presence of mycorhizal fungus. Others, 
less abundant, are fibrous. The larger roots sometimes bend up- 
ward in the swamps, and are bared of even the covering of the 
sphagnum moss, and these are often green in color, showing the 
presence of chlorophyll in the cortex. 

The American Larch, like its European relative, does not bear 
shade well, and its only chance for life in a mixed growth is to 
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develop in height as fast or faster than its neighbors. Shaded 
trees soon die, and shaded branches in a close set stand are cast 
off early. The sun-loving habit characteristic throughout .the 
life of a tree is conspicuous even in the seedlings. Seedlings 
were not found in the Maine woods, where they could not have 
sunlight for the greater part of the day. A search over acres of 
Larch-shaded ground revealed no seedlings, though cones were 
lying under the trees, while outside of the grove, in the open 
pasture, hundreds could be counted in all stages of development. 

The method of reproduction of the Larch is interesting, and 
one case is representative of their habit of growth in this region. 
A band of trees of even height, of perhaps thirty years of age, will 
be succeeded by bands of even height and successively younger, 
to the eastward, until the open ground is reached with a fringe of 
five-year-olds, while seedlings of a year ago are sprinkled over 
the open meadow beyond. This banding of the trees in their 
advance on the unoccupied land is very noticeable, and one can 
guess pretty nearly the limits of the germinating bed by the 
limits of the width of the bands of the trees. The extension of 
the germinating bed is into the light. 

The best places for germination are those cleared fields open to 
the sun and covered with low, thin grasses, with here and there 
clumps of taller growth, golden rod, meadow sweet, daisies and 
wild roses. Another type is gravelly and rocky with cladonias, 
Juniperus communis, and Myrica cert/era to show the xerophytic 
conditions. The Larch seedlings from the seed of 1901 are so 
abundant that they are found practically everywhere in the 
sunny, drier situations, within carrying distance from the parent 
trees, yet the absence of crowding is conspicuous. The youngest 
seedlings found in 1903 were in their second year. A few statis- 
tics may indicate more exactly the distribution of the seedlings 
and a comparison with other species. The figure (4) below rep- 

Diaoram. 



Plot. 


No. of Larch Seedlings. 


Area of Plot. 


Sun Exposure. 


A 
B 
C 


59 

129 

86 


io°x5° 
io°x6° 
15 x 6° 


Western sun. 
Sun after 11 A. M. 
Sun all day. 
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resents a parent tree with selected plots near by where the Larch 
seedlings of the second season were abundant. Plot A has trees 
which shade it somewhat to the eastward. B has the sun after 
11 o'clock, and C is not shaded at all, but the soil is scanty and a 
well-trodden foot path runs through it. 

It is to be seen that germination is best quite close to the parent 
tree, where the seedlings, though abundant, have plenty of room 
for development. This last point is important, and for contrast 
I give figures to show how crowded the conditions may some- 
times be among seedlings of the same species. In a plot 15 feet 
by 15 feet, 2475 Norway Maples of the first season were found ; 
in a plot 10 feet by 15 feet, 979 Sugar Maples of the second sea- 
son ; in a plot 7 feet by 2 feet, 450 Crab Apples of the first sea- 
son. Under such circumstances the struggle for existence must 
be much more intense than that which meets the Larch, in this 
particular at least. Considering the plots A, B, and C for distri- 
bution of seedlings of other species, we find only a scattering few, 
though in all cases parent trees were near enough to have sown 
their seeds here. Plot A was most favorable for the growth of 
the shade-lovipg species, and the following seedlings were found 
with the 59 Larch : 5 White Pine, 2 White Spruce, 2 Balsam 
Fir, 2 Arbor Vitae, 2 Yellow Birch. In plot B, with 129 Larch, 
7 White Spruce, 1 Balsam Fir. Plot C, with 86 Larch, had no 
other seedlings. It is to be noticed that, whereas the larches are 
all in their second season, there is great diversity in the ages of 
the other species, some being four, five, or six years old. 
Wherever other seedlings were found on ground occupied by 
Larch seedlings, they were never in great abundance, and were 
usually stunted in growth, for they are all more shade-loving 
than the Larch, except, possibly, the Arbor Vitae, which needs 
water more than it does shade. The Larch has the advantage of 
being able to settle itself at once in unoccupied land, and its free 
growth is not later inhibited by older trees, as is the case with the 
spruces and firs, which need shade for their first growth and are 
later checked by the protecting trees. 

Good seed years for fir, spruce, Arbor Vitae and juniper coin- 
cided in 1 90 1 in the region, but nowhere, even in circumstances 
most favorable, were the seedlings of the second year for any of 
these species as abundant as for the Larch. Either the seeds 
of the Larch possess higher viability than the others, or they 
were produced in greater numbers, or the resisting power of the 
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seedlings to the dangers of the first winter is greater for the 
Larch than for the others. This problem will be studied later, 
when another good seed year conies. The table below exhibits 
the years of abundant seed for the Larch in Hancock county, as 
shown by age and abundance of young plants. 



Year. 

1 90 1 abundant seed. 

1898. 

1884 



Year. 

1892 seeds few. 

1890 seeds few. 

1888 seeds very abundant. 



Many plants are found of two, five, nine, and fifteen years of age. 
The interval between 1888 and 1894 was broken, apparently, by 
the production of two crops of seed, scantier than usual, making 
a comparatively small number of trees, eleven and thirteen years 
old. No other conifers of the region have years of abundant fruit 
at such short intervals, some of the spruces fruiting once in seven 
or eight years. 

Trees, probably, begin to fruit as early as the tenth year, but 
the age limit can be better determined in a good seed year, and no 
fruit was produced in 1903. 

Observations upon yearly growth in height have been made 
upon hundreds of seedlings and young trees. Many were cut 
down and measured directly. The age can easily be counted up 
to fifteen years, by the whorled arrangement of the lateral 
branches at the apex of the year's growth, and by the persistent 
black scars of the terminal bud-scales. This method can be safe- 
ly followed for several years back from the leader in old trees, for 
the free-growing Maine plants, but will not apply to those of slow 
growth, such as the trees of northern Indiana, where the lateral 
buds do not often produce branches until, at least, the second sea- 
son after their formation. Extensive counting of the annual 
rings of growth of cut trees probably served to correct any errors 
in age estimates. Many more examples of young trees up to 
thirty years of age were found, than maturer ones, for, as it is 
locally reported, a disease destroyed the big tracts of old trees 
twenty-five or thirty-five years ago. The destruction was proba- 
bly caused by the Larch Saw-fly, Nematus Erichsonii Hartig, 
mentioned by Low as killing so many trees in Labrador. The 
Larches of Hancock County were this year infected with a " sack- 
bearer," which I took to be Coleophora laricella Hubner, but the 
damage caused was very slight. 

The heights of the plants at an early age are more important in 
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our discussion, because more significant in the struggle which 
gives victory to the precocious individuals, and the Larch early 
has the advantage over its companions in rate of height growth. 
I have compared several species for the first five years in the ac- 
companying table. The measurements were made above the 
cotyledons in each case. 



Average height in inches for 1st year. 
Average height in inches for 2d year. 
Average height in inches for 5th year 

Least height at five years 

Greatest height at five years 



Larix 
Americana. 



1. 12' 

342' 

2 ft. 5 ins. 

1 ft. 

3 ft 7 ins. 



Picea 
Canadensis. 



•57' 
1.80/ 

4.75' 

3.75; 

1 ft. 2 ins. 



Abies 
balsamei 



.28 / 

.79' 

I3 7 

$.12' 

1 ft. 8 ins. 



At fifteen years the height of the average Larch is sixteen feet ; 
at thirty years, forty-four feet ; at forty-five years, more than 
sixty feet. 

In radial growth the increment of wood laid down each year is 
from tV to A mches. For the first eight years the annual incre- 
ment is tV inches on the average. The diameter of the trees at 
different ages are shown below, the results being the mean of 
many measurements. 

1 in. in diameter at 8 years. 
2% " " " 11 " 

7*4 ll " " 20 " 

8^ " " " 25 " 

18 " " fi 45 " 

These figures are for trees which have not reached their full age. 
Mature trees were not found in this region for reasons before 
stated. In northern Indiana trees forty-five and fifty feet in 
height are about three feet in circumference. Trees of sixty and 
seventy feet have trunks one foot and ten inches and two feet 
two inches in diameter. Old trees in Wisconsin are often one 
hundred feet in height. 

The advantages claimed for the Larch in the struggle to hold 
its own against other species may be summarized. The tree, 
blessed with an abundance of fruitful seed, and more frequent 
seed years than its competitors, can, if in the vicinity of open 
ground, establish an abundant progeny. The young plants are 
not harmed by sunlight, but thrive under an amount which the 
seedlings of many other species could not endure. The ingre- 
dients of the soil are of no particular consequence, and once 
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established, the seedlings grow in height with great rapidity, out- 
stripping all competitors. The abundance of seed, and the fact 
that they are not scattered at any great distance from the parent 
trees, tends to make an even-aged pure stand of Larch which can 
hold the vantage ground, once gained, against all other species. 
The difficulty must always be that they are powerless to repro- 
duce on new territory unless it is cleared land, or land newly 
formed, as is the case in many tamarack swamps, which have 
been gradually transformed from shallow lakes by the encroach- 
ing of the vegetation upon the water. 

Once established in the swamp they possess, I think, an advan- 
tage which most conifers do not have, in that they annually shed 
their leaves and so return to the poor soil of the swamp large 
quantities of material for the plant to use again. That the 
amount is comparatively large the following estimates of leaf-sur- 
face will show. Each leaf in the fascicle is, on the average, one 
inch long by one thirty-second of an inch wide, and there are 
often forty leaves in the fascicle. If we say twenty-four to keep 
the number well within the average, each fascicle would give a 
leaf-surface of three-quarters of a square inch. Sixteen fascicles 
for the annual shoot is about the average, and this means that 
the main shoots produce twelve square inches each of leaf surface 
every year. The aggregate of the mass of leaves returned to the 
soil to be worked over must be very great, and it is probable that 
these, held in the meshes of the roots with their mycorhizal fun- 
gus, are soon rendered available for the roots to use again before 
the water of the swamp can carry away their valuable material. 
An evergreen species, such as the White Spruce, in any given 
year, gives back to the soil only the small number of leaves pro- 
duced many years ago, making an amount not comparable with 
those newly-formed each year to clothe the ever-increasing num- 
ber of new twigs. As compared with an annual leaf fall this re- 
turn is slight. A comparison with the amount of leaf surface 
actually made each year by the White Spruce and the Larch, 
shows how much greater is the amount produced by the Larch. 
The White Spruce produces annually on terminal shoots at least 
270 needles. These are always shorter than those of the Larch, 
three-quarters of an inch being good sized needles in those meas- 
ured. The width is practically the same. 

On this basis four square inches of leaf surface is the average 
of the shoots against twelve square inches in the case of the 
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Larch. The leaves in the Larch are, after the first year, pro- 
duced in fascicles, on axes which do not greatly elongate from 
year to year, and these continue to produce leaves until they are 
too much shaded to do so by the growing outer branches. There 
is then, here, an economy in expenditure in favor of the Larch, 
and apparently, also, in the less work required to render the 
leaves evergreen. The quick return of large quantities of leaf 
material to be used again before the water of the swamp can 
leach out all that is good, seems to be an advantage. It is inter- 
esting, in this connection, to note that the Taxodium distichum 
is also a tree which yields not only a vast amount of leaf material 
each year, but also the twigs which bear the leaves, and in the 
time of leaf-fall the water is covered thickly with d&bris, which 
one can imagine to be of great use for the future needs of the 
tree. The Taxodium of the Mexican plateau, not a tree of the 
swamps, does not shed its leaves every year. How the annual 
leaf-shedding habit has been acquired in these ancient gymno- 
spermous stocks is another question. 

Whatever advantages the Larches have they need them all, for 
they possess one great limitation. They cannot fight with other 
trees in a forest, or bide their time in the undergrowth, as can 
the hemlock and other shade lovers. They must have light and 
so can only succeed in establishing themselves in ground quite 
unoccupied by other trees. 

To illustrate their power of invasion on new territory, I give 
one example. I was able with fair accuracy, I think, to trace 
the history of the trees on a certain slope during the life-time of 
one man. A ridge, three or four hundred feet high, rises some- 
what steeply from the west shore of Blue Hill bay. About forty 
years ago it was covered with hardwoods, Beech, Ash, and both 
Sugar and Red Maple. The hardwoods were cut off, gradually, 
to supply drags, trucks, etc., in building wharves for a ship- 
building plant on the shore. A few Beeches remained and one or 
two old trees of other species still stand, but the whole slope was 
practically cleared, and was mowed over for hay, or used as 
pasture for cows for some years. The tract is still fenced, but 
few cows have been pastured there for fifteen years, and the con- 
dition to-day is interesting. The slope is covered with a mixed 
growth largely coniferous with Larches predominating. Near 
the top of the slope is a small grove of young Red Spruces, below 
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that is a belt of old Beech trees, then comes a mixture of White 
and Red Spruce, Balsam Fir, Larch, White Pine, and some 
hardwoods, among which the Birches are conspicuous. Below 
this belt the hill is practically given over to Larches. The oldest 
are about thirty years of age and are highest on the slope ; below 
them are younger, and still younger bands of Larch, until at the 
foot of the slope a little open field contains seedlings of five and 
two years of age. Larch is the advancing factor on the hill-slope 
and, probably, greatly exceeds in numbers any other species. In 
so short a time the whole character of the tree flora has been 
changed. 

The top of the ridge is flat and some fenced fields, once valua- 
ble for hay, and mowed over every year by the man who told the 
story, are now occupied by genuine Larch swamps. This last 
point opens up a new question. It is commonly stated by land- 
owners in Maine that the Larches make the swamps in which 
they are found growing, and we would seem to have in the case 
cited demonstration of it. It may well be believed that they 
check the drainage with their multitudinous roots under the con- 
ditions that hold in this region, where a shallow clay soil rests on 
bed rock. We have two facts of which we are sure: the seedlings 
grow well on dry soil and larch trees usually occupy swamps. 

There is a strong tendency on the part of the land-owners in 
this part of the country to hold the trees in contempt. They are 
considered worthless, and no attempt is made to get rid of them 
or cultivate them. In spite of this opinion the strength and en- 
during qualities of the wood have long been known. I shall not 
touch upon the potential value of the wood crop, but only remark 
in passing that here and there in the county, swamps are being 
exploited, and one hears that $6.00 was paid by the boat builders 
on the Penobscot last winter for single stumps, or " juniper 
knees," as they are locally called. If a harvest such as this can 
be reaped from a worthless swamp every fifty years, it would 
seem to be a fair return from the land in a country whose chief 
harvest is bed rock. 

That the Larch is a vigorous grower, I think I have shown ; 
that it is worthy of consideration as an object of wood-craft, I hope 
I have also shown, and it has been my aim as well to indicate 
some of the interesting unanswered questions which should tempt 
the ecologist and forester to further study. 

Grace E. Cooi,by. 



A METHOD OP TIMBER ESTIMATING. 

The following is a method of estimating standing timber, in 
actual use at the present time. 

The estimator, or cruiser, is accompanied by a compass-man, 
who should be an experienced woodsman. 

One-fourth of the distance along one side of a square containing 
40 acres is called a " tally." A tally is thus 330 feet, and is one 
side of a square containing 2% acres. Ordinarily it is found that 
125 natural paces are required to cover this distance, an average 
pace thus being about 2 feet 8 inches. 

Assume that a quarter-section is to be estimated, represented 
by the accompanying diagram, and suppose also that it is most 
convenient to begin work at the S. E. corner, represented by A 
in the figure. 

The cruiser calls "Go west." The compass-man, starting 
from the corner post at A, goes west 125 paces (or more or less, 
according to the length of his average pace), halts at B and calls 
1 ' one tally west." The cruiser calls * ' go north. ' ' The compass- 
man goes north 125 paces, halts at Cand calls "one tally north." 
The cruiser now begins his work. He covers the two 2% acre 
squares numbered 15 and 16, on either side of the compass-man's 
line BC, working to an estimated distance of 125 paces in each 
direction. The cruiser then estimates for each important species 
the average number of merchantable logs to the tree, the average 
number of logs per thousand feet board measure, and the total 
number of trees of merchantable size on the 5 acres covered. To 
aid in determining the latter, he counts, perhaps several times a 
day, all the merchantable trees on average acres or quarter acres, 
pacing off and blazing a line around the former and counting all 
the trees inside the lines, or, standing in the center of an imagin- 
ary % acre circle and counting all the trees within the estimated 
radius of approximately 60 feet. This data tells the cruiser ap- 
proximately the amount of merchantable timber of each important 
species upon these 5 acres. At the same time, he also makes 
careful observations of the topography of the area covered, with 
especial reference to future manner and cost of logging. 

This operation is repeated until the compass-man reaches the 
point D in the diagram. While the compass-man remains at D t 
the cruiser covers not only squares 7 and 8 but also 1. The 
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cruiser then calls " Go west." The compass-man halts at E and 
calls " Two tallies west." The number called represents not the 
distance from the preceding station, but the number of tallies east 
or west, north or south of the corresponding boundary line of the 
40-acre lot on which the work is being done. The cruiser now 
covers square 2. 

The compass-man now proceeds to the point F, calling " Three 
tallies west", the cruiser covering squares 3, 6 and 4. The 
compass-man then turns south to G, the cruiser covering square 
5. At H the compass-man calls " Three tallies south" , the 
cruiser covering squares 11, 12 and 14. The compass-man is 
then directed to turn west, completing the 40 acres by traversing 
the line HI, the cruiser covering square 13. At the point / the 
compass-man calls " Four tallies west." At this point the cruiser 
writes down his complete estimate for the 40 acres, together with 
his remarks as to the topography, condition of the forest, etc., in- 
cluding a rough sketch map of the area. He usually carries a 
small tally board upon which to record these notes. 

The following estimate and remarks are taken from the work 
of an experienced cruiser and serve to illustrate the method 
described : 

Town 29 North, Range 7 West. 

S. E. % of S. E. % of Sec. 8. 

White Pine, 7 logs average to M ; 30% uppers 835,000 

Norway Pine, 8 logs to M 110,000 

Hemlock, n logs to M 175,000 

Bass wood, 7 logs to M 15,000 

Maple, 14 logs to M 65,000 

Total 1,200.000 

Land slopes to north. Clay soil ; very stony. Two ravines running 
N. W. and S. E. through the 40. Tamarack swamp in N. W. corner, of 
about 5 acres. 

The first 40 acres being completed, the second, third and fourth 
are covered in the same way, following the course as given in the 
diagram and coming out at K. Here the cruiser tests the accu- 
racy of his compass-man's work by "proving up" on the 
quarter post at Z,. This is done by running a line east one tally 
from A' and noting the distance of the point thus established from 
the quarter post at L. At the end of each day's work, the cruiser 
completes a sketch map of the entire area covered during the day, 
filling in the points not previously noted. 
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In some cases only the White Pine or other important species 
is estimated. A large amount of hardwood in Northern Michigan 
is now being lumbered which was secured in this way ; the pur- 
chase price being based entirely upon the estimate of standing 
White Pine. The same is true of other states in the White Pine 
belt. 

This method is easily adapted to tracts of any size. By proper 
selection of the starting point, the general direction of work 
may be determined to suit the topography of the tract and the 
convenience of the crusier. 

By working rapidly, a cruiser and compass-man may be able to 
estimate one quarter-section per day. Two quarter-sections in 
three days is, however, a much more common .performance, and 
in many cases even this rate cannot be maintained. 

Clyde Lbavitt. 



CURRENT LITERATURE AND REVIEWS. 

"La Nutrition extraracinaire des arbres tnalades" par Ivan 
Chewyreuv, Secretaire de la Soci6t6 Entomologique de Russie, 
St. Petersburg, (in Russian), 1903. 

M. Chewyreuv, the entomologist to the Forestry Department 
of Russia, undertook a series of experiments to find new methods 
of treating diseased trees. Until now, entomologists, in dealing 
with trees affected by parasites, have had no choice but to 
remove entirely the infested specimen or to apply external means, 
which had no effect whatever upon parasites living hidden in the 
earth on the roots or inside of the tree. Plant medicine did not 
possess the means which were for a long time at the disposal of 
animal medicine, i. <?., the possibility of introducing into the 
organism substances which could assist the latter in freeing itself 
of the parasites infesting it. The task which Mr. Chewyreuv set 
for himself, was first to find a way by which substances foreign to 
the tree could be artificially introduced into the tree organism to 
all the living tissues, and second, to find such substances which, 
after being introduced into the organism in the desired quanti- 
ties, would prove harmful to the parasites of the tree without at 
the same time injuring the tree itself. 

The experiments of T. Hartig and Boucherie seemingly indi- 
cate the impossibility of introducing liquid substances intojtrunks 
of standing trees. Hartig bored two crosswise holes in the trunks 
of trees and introduced coloring liquid which was absorbed by 
the cut vessels of the tree. The liquid rose to the top, but only 
through the vessels that had come directly in contact with the 
coloring liquid, as was demonstrated on the cross-sections of the 
trunks above the point of incision. They showed a colored cross 
corresponding in form exactly to the cross formed by the two 
crosswise bored holes below. None of the liquid went into the 
roots. The same results, with some slight variations, were 
obtained in the experiments of Boucherie. 

By differently arranging the experiments, M. Chewyreuv suc- 
ceeded in finding a way by which the introduced liquid passed 
into the roots infested by parasites as well as into the branches, 
leaves and fruits harboring worms and insects. The liquid 
spread also in radial direction, penetrating the sap and through 
the medullary rays into the heart (in oak.) 

The rising of sap in trees is due mainly to two forces : the ab- 
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sorptive capacity of the roots and the transpiration of water by 
the leaves. In the spring the absorptive power of the roots is at 
its highest, while transpiration is just beginning ; hence the ves- 
sels are full of sap. Later in the summer, the reverse is the case, 
the absorptive power of the roots being on the decline, while 
transpiration is most energetic ; hence the vessels become partly 
filled with rarefied gases; in other words, a partial vacuum is 
created in the vessels. Now, if at such a time the vessels were 
cut while surrounded by liquid, the latter would be forced into 
them first by atmospheric pressure, and then would be lifted by 
the transpiration current. This was exactly what was done by 
Chewyreuv, and the introduced liquid went into the roots and 
into the crown, penetrating all the living tissues. Hartig and 
Boucherie failed in their experiments because they cut the vessels 
in the air, which at once entered the vessels cut, and these, as well 
as the vessels communicating with them, were plugged, as it 
were. Later the liquid, brought into contact with the cut vessels, 
rose in them because of the transpiration force which produced in 
the vessels a partial vacuum (a " negative tension " of gases) ; 
but it could not enter the neighboring vessels because communi- 
cation between them had been cut off" by the air, nor could it go 
through the vessels below into the roots, since they were also 
filled with air which entered them immediately after they were 
cut, and, moreover, were isolated from the influence of the trans- 
piration current by the holes at the point of incision. 

As to the solution of the other part of the problem : what sub- 
stances to use in each specific case, no definite answer has as yet 
been given. That the plant-cell is capable of absorbing foreign 
and even poisonous substances, has been known since the work 
of Pfeffer and others. If the substances are offered to the plant- 
cell in weak solutions, they are not only absorbed, but even accu- 
mulated by the cells, without suffering in the least in such quan- 
tities, which, if offered to them concentrated, would kill them. 
It is known that some fungi cannot develop in the presence even 
of traces of salts of copper, others, in the presence of green vitrol. 
There is no doubt that the introduction of these salts in minute 
quantities can do no harm to the tree, while the fungi, being 
more sensitive to them than their host, would suffer the most. 

The pamphlet contains a full description of the 29 experiments, 
with illustrations of the arrangement of the experiments and the 
instruments used. In its present form the work, though written 
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by an entomologist, is even of greater value to plant physiologists 
than to entomologists. These experiments furnished for the first 
time a solid theoretical basis for the attempts, many times re- 
peated, of impregnating timber for the preservation of its wood 
while it is still standing in the woods, which, together with their 
value as means for combatting attacks of insects and parasites, 
deserves the greatest attention of the forester. 

The Maple Sap Flow. By C. H. Jones, A. W. Edson and W. J. 
Morse, edited by the Director. Vermont Agricultural Experi- 
ment Station, Bull. No. 103. Pp. 43-184. Pis. 17. 1903. 
In this bulletin from the Vermont Experiment Station we find 
the most careful study of the maple sap flow that has come to 
our notice. The data with which the authors work was obtained 
during five successive seasons from selected groves at South Bur- 
lington, Waterbury Center, JefFersonville, with some data from 
trees on the grounds of the station at Burlington. 

Taken altogether, the results obtained, in so far as they are 
conclusive, go to show that present methods of tapping yield the 
best results ; yet to one with a young sugar grove in which he can 
still control the crown development, this bulletin will be of more 
than passing interest. 

"Warm days and freezing nights form ideal sugar weather. The alter- 
nation of external temperatures above and below o° C (32° P.) is followed 
during the sugar season by an alternation of pressure and suction [in the 
tree]. This produces a sort of pump action in the region of the tap hole. 
During the day pressure forces into the orifice all of the sap located in the 
adjacent tissues. The suction which ensues on freezing nights, draws more 
sap into these tissues, which in turn is forced out when the tree warms up 
again. The entrance of the air is hindered, if not quite prevented by the 
impermeability of the wet membranes. Thus new supplies of sap are con- 
stantly drawn to and forced out of the tap hole when meterological condi- 
tions set the pump at work. " 

The practical results of the study appear in the following : 
"The average sap yielded by the experimental trees carried 3.13 per cent, 
sugar in 1900 and 3.44 per cent, in 1901. This sap contained no rain water 
or melted snow. Samples from several orchards tested from 2.08 to 3.44 per 
cent. Probably the average sugar contents of maple sap is not far from 3 
per cent. . . , Three pounds [of sugar] is looked upon as a good yield, 
one which is often exceeded, but much more often not equaled owing to 
seasonal conditions. ... A pound of sugar to the pail [of 16 to 18 
quarts] is a common sugar bush rule, which would be amply maintained in 
practice if 3 per cent, sap were boiled. If 5 quarts or 10 pounds is considered 
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a fair average daily ran for a tree, ten such runs would yield over three 
pounds of commercial maple sugar. . . . 

" A sharp bit should be used in tapping the tree, one making a clean cut 
hole. A # to % inch bit is recommended. The hole should be bored to a 
depth of not to exceed three inches (in practice it is usually much less than 
this) and all chips removed before the spout is inserted. . . . 

"The outcome of several trials in which trees were tapped on different 
sides is slightly in favor of a south exposure. . . . When the yield of an 
entire season and not that of individual days is considered, no decided ad- 
vantage seems likely to arise from a too careful selection of any particular 
side for tapping. The best results will be secured in the long run by select- 
ing a point on the trunk that does not show the nearby marks of recent tap- 
pings and is not shaded by other trees. . . . 

"The sap obtained from the customary tapping height (4 feet) was found 
to be greater in quantity and better in quality than that from the root (at 
ground level) or higher on the tree (14 feet above the ground). " 

For recording sap pressures in the stem, ingenious use was made 
of steam gauges, and one of the most commendable features of the 
bulletin is the appendix giving the data and the conditions under 
which they were obtained. 

Lectures on Forest Policy, by C. A. Schenck, Ph.D. Second 
part: Forestry Conditions in the United States; 108 pp., 8°, is 
published for class room use and private circulation. It contains, 
assiduously brought together from various sources, for each state 
and territory, condensed information under nine heads: Area, 
Physiography, Distribution, Ownership, Use of Timber, Forestry 
movement, Laws, Reservations, Irrigation. 

We note only here and there occasional errors or misconcep- 
tions, which the author desires to correct by appeal to those to 
whom this useful compilation has been sent. 

A Key to the Genera of Woody Plants in Winter. ... By K. 
M. Wiegand and F. W. Foxworthy. Pp. 27. 8°. Ithaca. 
1904. 
Several years of painstaking study have been necessary for the 
preparation of this key and the entire work has been rewritten at 
least six times. That the determination of trees and shrubs in 
winter condition, especially among the deciduous species will be 
materially simplified by this little volume, is the least we can say, 
but we anticipate the need for determination on such meagre 
data as plants furnish in winter, will arise oftener in a horticul- 
turist's than in a forester's experience. 
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The Systems of Administration on Timber Lands in Canada, by 

Aubrey White. Canada Lumberman, 24. 4. April, 1904, 12-14. 

An excellent paper on the historical development of timber land 
administration in Canada was read last March at the meeting of 
the Canadian Forestry Association by Mr. Aubrey White, Deputy 
Commissioner of Crown Lands for Ontario. The growth of the 
system is traced from the " French R6gime " when Seigniors were 
granted Crown Lands, (only the Oak and mines and minerals 
being reserved to the king), to the early British occupancy, when 
early in the last century free licenses were issued naval construc- 
tors, and up to the first attempts to realize a revenue in 1826, to 
the Crown Timber act of 1849, which is the basis of the present 
system of Ontario and Quebec. Of this act Mr. White says : 

" It is a great testimony to the wisdom of the Legislators of by- 
gone years that the Crown Timber Act of 1849 has remained the 
charter, so to speak, of the timber licensing systems of Ontario 
and Quebec, very few amendments having been made to it in 
either province. The great strength of the Act is, that it only 
lays down broad principles, leaving the management of the 
Crown domain to be carried out by regulations as experience 
teaches or emergency requires. It may be worth while to state 
the broad principles laid down. (1) The Commissioner of Crown 
Lands may issue licenses, which licenses are to cover all kinds 
of timber during their currency ; (2) licenses are to run for one 
year only, and then absolutely terminate ; (3) proper returns of 
the cutting of the timber are to be made ; and (4) timber cut in 
trespass is liable to seizure and confiscation/' 

In speaking of Ontario more in detail we find the following : 

" In Ontario the licenses terminate on the 30th of April of each 
year, but by regulation are renewable. Ground rent runs from 
$3 to $5 V er m ^ e an< * * s subject to increase or decrease. Dues on 
pine timber run from $1 to $2 per thousand feet and are subject 
to increase or decrease. Pine logs, pulp wood and hemlock bark 
are required to be manufactured in Canada. Fire rangers are 
placed on all licensed lands, one-half of the expense being paid 
by the Licensee and the other half by the Government. These 
rangers are selected by the Licensees. $1 per mile is charged for 
transfer bonus on lands that are transferred." 

Forest Fires in the Adirondacks in 1903. By H. M. Suter. 
Circular No. 26. Bureau of Forestry. 8*. Pp. 15. Map. 
Washington, D. C. 1904. 

In a few pages we have a brief statement of the extent, causes 
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and losses, of the fires which raged last May in the Adirondack 
region, with some general treatment of the methods used in com- 
bating them, and the lessons to be drawn from them for guidance 
in the future. Such reports serve to keep our people reminded 
of the seriousness of forest fires and to emphasize the need of 
better method of preventing them. We note, however, some 
errors in the statements regarding the area affected more es- 
pecially in Franklin County, in the vicinity of Upper Saranac 
Lake, where more than half of that portion of the College Forest 
lying in township 23 is represented as burned over. From the 
map there would appear about 8,000 acres burned over. From 
personal acquaintance with the tract, and from questioning of those 
in authority we know that hardly 500 acres were burned over. 
In the face of the fact that a very serious fire, coming from neigh- 
boring lands was extinguished on reaching the College Forest 
and thus prevented from burning over the cut area in the College 
Forest, and reaching the camps on Upper Saranac, and, in view of 
previous assertions that this forest was a fire trap of the worst 
kind by those opposing the policy of the management, the author 
should have gone further in this one case, to obtain reliable data, 
by a personal inspection if necessary, even had this interfered with 
his outing. 

Reclamation of Flood- Damaged Lands in the Kansas River Val- 
ley by Forest Planting^ by George I,. Clothier. Circular No. 27, 
Bureau of Forestry. 8°. Pp. 5. Washington, D. C. 1904. 

An emergency circular of the Bureau of Forestry calls attention to 
the damage wrought by last spring's flood in the Kansas River 
Valley and gives explicit directions for remedying the injuries. 
' 'Sanded lands' ' are to.be planted with cotton wood, using seedlings 
''pulled" from fields in the neighborhood and managed under a 
20-year rotation for the production of saw timber ! 

"Eroded lands" should be covered with Black Walnut or 
Hardy Catalpa, the walnut never being planted pure because 
it requires more than a quarter of a century to mature ! 

"Caving banks" are reclaimed by wire fencing fastened to wil- 
low logs and shoved over the bank to be protected. The author 
pointing out that trees planted on the top of the bank have no 
time to strike root before they are undermined. Many farmers 
in states east of the Mississippi have met and solved the problem 
of reclaiming washing banks without the use of wire fence. The 
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simple key is to begin below, and not at the top of the caving 
bank, drive green willow stakes three inches in diameter and 
four to six feet long into the bank, leaving sufficient length out 
of the soil to guard against entire burial by soil washed from 
above. The writer has himself seen this plan executed in banks 
as sheer beneath the water as above and can now point to a vigor- 
ous growth of willows covering the bank and efficiently pro- 
tecting the bottoms behind. 

Report on Investigations made in Java in the year 1902, by El- 
mer D. Merrill, Botanist in the Bureaus of Agriculture and For- 
estry, issued as Forestry Bureau — Bulletin No. 1, at Manila, on 
Oct. 15, 1903, refers to a trip to Buitenzorg for the purpose 
mainly of identifying the botanical specimens collected by the 
field parties of the Forestry Bureau, and for library work, and se- 
curing identified specimens of trees and shrubs, the greater part of 
the 1000 species catalogued being also found in the Philippines. 
The collection of the Spanish Forestry Commission of 4000 speci- 
mens was destroyed by fire, hence the need of a new start. 

The propriety of this work of identification is well argued in the 
following language : ' ' When one considers that for nearly two 
years the work of the Forestry Bureau in Manila has been based 
almost entirely on the native names for the various tree species, 
the necessity for this work is evident. Owing to the great num- 
ber of different dialects spoken, a single species has often been 
found to have 8, 10, 12 or even 15 different recorded native names. 
To further complicate matters, the same name is often applied to 
totally unrelated species in various sections of the Archipelago. 
The list of identified plants enumerated as Plantae Ahernianae, 
in due recognition of the efficient head of the Bureau, comprises 
66 families, 225 genera, and about 400 species, 34 being reported 
from the Philippines for the first time, and five described as new, 
although it is suspected that in the unidentified material several 
new species would be found ; a considerable per cent, of the col- 
lections were not in condition for accurate. .identification and are 
not included. 

Of the tree genera represented in our flora, we find only 4 species 
of Pinus, 2 of Quercus, 2 of Celtis, 1 of Gleditsia, 1 of Sophora, 
4 of Diospyros. 

Articles on the method of botanical work in co-operation with 
the forestry work on the forest flora of Java and an account of the 
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Botanical Institute at Buitenzorg, together with well executed 
illustrations of the same, add interest to the publication. 

Cognate to the above there is issued by the Bureau of Govern- 
ment Laboratories a fascicle (No. 6) Jan. 20, 1904, containing 
two papers by Elmer D. Merrill, on New or Noteworthy Phil- 
ippine Plants and the American Element in the Philippine Flora. 
In the first paper several tree species are described, including sev- 
eral new species. We note the dedication of a new Vitex (Ahern- 
iana) to Capt. Ahern. The second paper enumerates the species 
introduced from America, among which we discover only Proso- 
pisjuliflora as a truly North American. 

Beginning with the year 1904, a new journal, of interest both 
to foresters and lumbermen or wood merchants, is published 
weekly in Hanover, Germany, called Der Holzkaufer, Central- 
Matt. It is primarily intended as an organ for the lumber trade, 
but in addition has three departments of broader scope, namely 
forestry, machinery and wood construction, which, owing to the 
practical nature of the publication are filled with live practical 
questions. The underlying idea is to bring the wood consumer 
or handler of the forest product into harmony with the producer 
of the product, the forester. 

Of highest interest are the reviews of the wood trade in various 
countries and various sections of Germany. Speaking of Ameri- 
can wood materials in the German market, it is realized that 
prices have risen and will continue to rise, although occasional 
lapses in price due to temporary overstock are noted. The inter- 
ests of the wood trade in the forest management, which are not 
always kept in view by the State administrations, is discussed in 
several articles. 

In the machinery department we note especially description of 
a steam drag saw, manufactured by Kirchner & Co. at Leipzig, 
for felling trees and cutting to length, appears quite simple and 
practical, where steam can be supplied by locomobile or portable 
boiler. 

In the forestry department, conducted by Sabarth, an expe- 
rienced forester, the propriety of the State's holding on to the 
rotation of highest forest rent, and of growing the required stout 
material regardless of cost, are advocated, and the need of grow- 
ing better quality. 

The question of import tariffs in their effect, both on forest 
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management and on wood trade, is extensively discussed. The 
new tariff (1902) has somewhat increased rates, but special com- 
mercial treaties are advocated and are being negotiated to modify 
the tariff, especially with Russia, Sweden and Norway, and the 
United States. 

Protection of the German forest by increase of import tariff on 
round logs is said to have shown itself as a mere phrase and as 
probably having the opposite effect, namely, an increased exploi- 
tation in response to increase of prices. Nor do the saw-mills ex- 
perience advantage from excluding or increasing the price of 
manufactured lumber since much of the manufactured article is 
exported, competing with other exporting countries at a disad- 
vantage. Moreover, the artificial increase of wood prices through 
tariff regulations injures the wood-consuming industries. 

But another writer (forester) takes the opposite ground, namely 
that the resulting higher prices will stimulate the increase of man- 
aged forest properties with these words: "No rational forest 
owner will exploit beyond proper experiment for a momentary 
higher income such safe investment as a forest, whose value and 
whose revenue continuously increases with rising wood prices, 
especially since needed capital can be secured at low interest on 
easy terms." To which is added a panegyric on the well-estab- 
lished conservative policy of most forest owners. These argu- 
ments would hardly have weight in the United States. 

The present duties are as follows : Fuel and pulpwood are free. 
Round soft woods (conifers), 0.8 cents per cubic foot ; hardwoods, 
1.2 cents per cubic foot, which may be roughly translated into 
$1.50 and $2.25 per M feet B. M. Hewn timber pays for soft- 
woods, 2 cents ; for hardwoods, 2.66 cents per cubic foot, which 
may be translated into $2.00 and $2.66 per M feet B. M. Sawed 
materials, which are usually taxed by weight, pays in the average 
5 and 6.7 cents for softwood and hardwood respectively, or $4.15 
and $5.56 per M feet B. M. 

Die Entwicklung des Durchforstungsbetriebes in Theorie und 
Praxis, by Dr. V. Schupfer, Munich, 1903. Price, mk. 2. 
All that is important in regard to the literature on thinnings, 
which has appeared for the last century and a half, has been dili- 
gently collected and clearly presented in an interesting manner. 



PERIODICAL LITERATURE. 

[The following abbreviations will be used for the foreign periodicals 
which will be regularly reviewed in this department : Allgemeine Porst und 
Jagdzeitung— A. P. J.; Bulletin de la Soctete* centrale foresti&re Belgique — 
B. Belg.; Centralblatt fiir das gesammte Porstwesen — C. P.; Naturwissen- 
schaftliche Zeitschrift fiir I*nd- und Forstwirthschaft—Nw. Z. L. P.; 
Revue des eauz et for&ts—R. E. P. ; Schweizerische Zeitschrift fiir Porst- 
wesen— S. Z. P.; Zeitschrift fiir Porst und Jagdwesen— Z. P. J.; Indian 
Forester — I. P.; I^esnoy Journal — L. J. The month in which the matter re- 
viewed appears will follow these intials. Instead of reviewing the periodi- 
cals one by one, the articles of interest appearing in the various journals 
will for convenience of the reader, be grouped under the following ten sub- 
ject headings : I, Soil and Climate ; II, Botany, general, and Dendrology ; 
III, Silviculture and Protection ; IV, Utilization, Market and Technology ; 
V, Regulation, Mensuration and Finance ; VI, Statistics, History and De- 
scription; VII, Politics and Legislation; VIII, Roads and Survey; IX, 
Zoology (Entomology) ; X, Unclassified. The roman number representing 
the group will be placed at the head of the reviews or briefs dealing with 
the subject matter.] 

I. 

Fixation de V azote atmosphirique par les feuilles mortes en fortt. 
By Prof. Henry (R. E. F., Jan. and Feb.) 

The preliminary experiments on the absorption of atmospheric 
nitrogen by freshly fallen leaf litter of the forest, which Prof. 
Henry began in 1895, were since then supplemented by new 
researches, the results of which establish beyond doubt the instru- 
mentality of dead leaves in enriching the forest soil with nitrogen 
of the air. In the subsequent experiments Prof. Henry sought 
to determine the conditions influencing this absorption of nitrogen 
by leaves of different species and his conclusions are summarized 
as follows : 

1. Dead leaves (oak, beech, hornbeam, aspen, Austrian pine, 
spruce), are the only ones which, mixed with earth, have the 
capacity of absorbing atmospheric nitrogen in large quantities, 
especially on humid substrata like clay, sandstone, limestone. 

2. Dead leaves (hornbeam, pine, spruce) being placed on a 
very poor and dry substratum like pure siliceous soil do not en- 
rich themselves with nitrogen (hornbeam), or do enrich them- 
selves only in small quantities (pine, spruce). In no case, how- 
ever, was a loss of nitrogen experienced. 

In what manner and through what processes this acquisition of 
atmospheric nitrogen by leaves is brought about, Prof. Henry is 
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not prepared to tell us yet. It is not improbable that, besides 
bacteria assimilating the nitrogen of the air, of which we know 
now but a small number (Clostridium, pasterianum, Granulo- 
bacter, Azotobacter), the low vegetation like algae, lichens, 
mosses, which develop so readily on various substrata, especially 
in the presence of humidity, have something to do with it. In- 
cidentally, Prof. Henry mentions the part performed by earth 
worms (which disturbed his experiments in many cases) in the 
disappearance of the dead leaves and enriching the soil with nitro- 
gen. Though the worms attacked all the dead leaves, they 
showed preference for some of them, which explains the more 
rapid disappearance of hornbeam leaves than of leaves of any 
other species, even in stands in which hornbeam formed the pre- 
dominating species. The earth worms, however, do not absorb 
the nitrogen of the air, but render nevertheless a most useful ser- 
vice in the enrichment of the soil with nitrogen, the final nitrifica- 
tion of nitrogenous substances being accelerated by their passage 
through the body of the worms. 

In the Botanical Gazette for February, Shriner and Copeland 
discuss the deforestation and creek flow about Monroe, Wiscon- 
sin. This is a region the authors have been familiar with for fif- 
teen to twenty years, and so are in a position to speak on this dif- 
ficult topic with the assurance familiarity should lend. But, as 
we so often find, the closer the study of forest influences, the less 
definite are the results traceable to removal of forest cover in a 
region. 

With some qualifications the authors " can conclude that 27 per 
cent, forest will nearly enough conserve the surface flow of water 
in a country originally 83 per cent, forest, so that the difference 
does not appear in any considerable loss of springs or drying up 
of creeks ; but that if this forest be further reduced to 6 per cent. , 
many creeks dry up, and the flow of water in those remaining is 
reduced to probably about one-third. 1 * With the great change 
in habitat incident to the transition from forest to farm, not a 
single common forest herb, shrub, or tree has become extinct. 

It is interesting to compare these conservative results with the 
direct influence of forest removal on rainfall as claimed by Schwarz 
deriving his data from the same part of the country, in a recent 
Bulletin of the Bureau of Forestry. (See p. 25 of this volume.) 
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III. 

Der Wallnussbaum, by Dr. F. Fankhauser (S. Z. F., Jan., Feb.) 
is a full discussion on 17 pages of the silvicultural value oijuglans 
regia for Switzerland. It is compared with /. nigra and consid- 
ered superior, in that the latter is a decidedly light needing species, 
permitting the soil to deteriorate under its thin foliage and offer- 
ing difficulties in keeping it in mixture, while/, regia is satisfied 
with a small amount of light, keeping pace and developing well 
in mixture with the beech, being a rapid grower. Trees 60 to 80 
years old, grown in mixture with spruce, with diameters varying 
from 9 to 23 inches, brought 23 cents per cubic foot. 

Waldbauliche Studien fiber die Larcke, by Dr. A. Cieslar, 
(C.F., Jan.), discusses very fully on 25 pages the ecologic and 
silvicultural features of the European larch. 

This "enigma among the tree species'* is of special in- 
terest in connection with the essay on the American larch, printed 
in this issue and on account of the frequent indiscriminate 
recommendation of the European species for planting in the 
United States. 

There are in Europe five distinct and separate natural fields of 
distribution of the larch, namely the Alps, its main habitat, 
down to 1200 feet; a small island of about 30 square miles in 
Silesian mountains (Sudeten) above 1000 feet elevation ; in south- 
western Russia (Poland) and northern Galicia, mainly between 
800 and 1000 feet ; in the Tatra (Carpathian mountains up to 
nearly 5000 feet on southwestern exposures, on a small area ; 
and finally in northeastern Russia to Siberia does the Siberian 
variety occupy a wide field. Even if this last field be excluded, 
the species is not properly a "high alpine species,/ since in 
Galicia it goes down to 300 feet in mixture with pine, oak, beech. 
Originally the distribution was probably continuous from the 
Alps to the Capathians and to the Ural mountains. 

Remarkable biological characteristics separate the Alpine from 
the form in the Silesian Sudeten ; namely, a more rapid juvenile 
development of the latter beyond the 12th year, a more slender 
elongated crown with much more slender upward branches, a 
more cylindrical shaft and less developed root collar and heavier 
wood, as against the opposite conditions of the Alpine form. 

By transplanting the Alpine form to lower levels, a prolonga- 
tion of the period of vegetation is produced which is not natural 
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to this form and the reverse from the lowland form. The 
difference in development under these different conditions ac- 
cording to experiment is striking, hence for lowland use the 
Silesian form is recommended. 

The Siberian form, found from Archangelks to the Onega lake, 
occurring in mixture with pine and spruce, sometimes in pure 
stauds, deviates from the other two forms considerably. Straight 
form of boles is the most striking feature, similar to the Alpine 
form, very stout branches, but of short lengths, make a slender 
pyramidal crown. The juvenile development is extraordinarily 
slow (also observed at Axton !) so that at 4 years plants are 
hardly 6 inches and at 5 years 8 inches, while the Alpine form 
under same conditions made 31 and 44 inches, although in other 
localities (Sweden) the reverse relation has been observed. 
Mayr ascribes to the Siberian form greater shade-endurance. 

The fungus Peziza Willkommii^ is, as is well known, the bane 
of larch plantations. The damage from this source the author 
considers as " a fnnction of the silvicultural treatment by man," 
and especially in the choice of site ("in moist situations the 
larch cannot thrive any more than in pronounced dry, sterile 
soir ') and mixture with shady overtopping neighbors, which hinder 
the free development. But also dense pure stands, where the 
single individuuls are impeded in their development and by the 
mutual whipping of branches are injured. In mixture with 
spruce, when the latter remains behind, the larch proves healthy. 

In the Alps Peziza is hardly of rarer occurrence than in the 
lowlands, but it is rarely powerful as long as the trees find satis* 
factory sites. On the whole, the fungus is regarded as a secondary 
phenomenon. 

As regards site in its natural habitat, not much choice is made 
by the larch, but outside of its field only soils of sufficient fresh- 
ness and universal food supply, preferably a deep soil, should be 
chosen. The dry soils of southern exposures are less desirable, as 
well as the moist to wet northern exposures, and all situations 
deficient in light and humidity. 

It has often been stated that the great humidity of the alpine 
situations accounts for the success of the larch. This the author 
declares erroneous, since the relative humidity does by no means 
experience a regular change with altitude, and changes but little 
in the higher altitudes. As to composition, to stand a tolerably 
open plantation (1200 to 2000 per acre) with spruce as intermixture 
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is recommended, but a distinct favoring of the larch against the 
spruce, for the first 3 to 4 decades, is one of the most important con- 
ditions of success, for the larch is extremely light needing, — " the 
light needing species par excellence" — as demonstrated by experi- 
ment. Especially the narrowing in of the crown is resented, hence 
the admixture in groups rather than in rows is preferable. The 
height curve of the larch lies above that of the spruce for the first 
20 to 40 years, then the spruces get ahead and the culmination 
is reached earlier by the larch, hence the larch should consider- 
ably preponderate in the mixture. 

The best method would be once after the removal of the cut 
timber, to plant first 200 larch per acre, and after the usual rest of 
one or two years for the cut area, to bring in the spruce, at least 5 
to 6 feet distant from the larch. " Mixtures in rows or bands are 
sol ittle natural and have shown such poor results, that there is no 
need of discussing this form; while introduction in single speci- 
mens or possibly of very small open groups lead to best results." 

A number of examples, showing the productive capacity of the 
larch are given. In C. F. Apr. this valuable contribution of Dr. 
Cieslar is further discussed by Fr. Bandisch who reports a 90 
year old pure stand of larch in full health with 7300 cubic feet per 
acre, while several young stands of 25 to 30 years, although on 
proper soil and probably much better cared- for than the old stand, 
show up very poorly. The writer suggests that possibly the source 
of the seed in the two cases offers an explanation of different 
behavior. 

The Forest, Fish and Game Commission of New York has issued 
the annual report of the Superintendent of Forests as a special 
bulletin on Forest Fires of 1903, very well illustrated. We have 
already given the contents in our last number, as gleaned from 
the advance copies. We may here only add, that a bill for a pa- 
trol system, as advocated by Col. Fox, will probably pass the 
legislature. ' * The patrol system may be expensive some years, but 
it will cost less than fighting fires that otherwise will surely occur, 
to say nothing of the loss of property and injury to forest condi- 
tions.* ' It cost $153,000 to fight fires this year, the most of which 
could have been prevented by an expenditure of a small proportion 
of this money in hiring patrols to guard the railroad lines and to 
watch the dangerous parties who were passing through the 
woods. 
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A note in S. Z. F., March, gives account of the result of a plan- 
tation on a steep, dry, gravelly and stony slope which was exe- 
cuted to retain the slope above a railroad line. The coarsest 
limestone rubble was built up into walls, between which white 
alder was planted as a nurse, spruce, larch and pine in mixture. 
The question was, whether these last two would tolerate the shade 
of the alder. Although the latter grew up rapidly and densely, 
so that the stand appeared entirely made up of it, after 10 years 
the conifers were in excellent condition and both larch and pine 
had outgrown the alder. 

The great value of raw humus in general aud for the fertilizing 
of nurseries in particular is discussed in Humus und Kulturen 
auf Humus, by von Oertzen (Z. F. J., Jan.). The humus, found 
especially in sink-holes in the beech forest, is gathered into a 
compost heap in layers mixed with lime to be left for a year before 
using. 

The position of Ramann (Bodenkunde) that raw humus is un- 
favorable to growth is refuted ; the idea of substituting mineral 
fertilizer is considered an error ; the need, however, of keeping 
this humus moist by shade is accentuated. 

In the poor sandy soil, underlaid by bog iron ore and covered 
with raw humus, the author has developed with Jgreat satisfac- 
tion the following procedure in planting a clearing. After the 
wood is removed and the brush burnt, the soil cover is stripped 
in rows as shallow as possible with a broad hoe to a breadth of 
2% feet and laid over on a balk of the same width, when the 
cleared strip presents a surface of raw humus about 2 inches be- 
low level ; this is covered with about 2 inches of yellow sand 
from holes dug in the balk or secured otherwise ; the holes 
should be filled up with the litter removed. On this seed-bed, 
without further preparation, pine and spruce is sown. The sand 
keeps the humus fresh and the plants suffer neither from drouth 
nor heaving and weeds are kept back on the sand ; the growth 
of the plants is phenomenal. 

The cost of stripping and sanding is, to be sure, not small, 
namely, 6 to 8 labor days per acre for the first and 8 to 10 labor 
days for the second operation. 

In A. F. J. Jan., Dr. Wimmenauer in Zur Statik des Durch- 
forstungsbetriebs gives the results of an experiment to determine 
the profitableness of various methods of thinning. The necessity 
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of observing the accretion on each stem class is accentuated. For 
the determination of profitableness the use of the formula 
A = H(z—y) + D(p — x) has been used, in which H=* value of 
main stand, D = value of removed secondary stand, Z= value 
accretion per cent, of main stand after thinning, y and x = value 
accretion per cents, of main and secondary stand in the case that 
the thinning was omitted and p = business per cent. In words, 
the advantage of a thinning lies in an increase of accretion of 
the main stand — H(z —y) — and in that the value derived from 
the thinnings works with the business per cent, instead of con- 
tinuing to grow in the field — D(p — x) — which latter expression 
can of course become negative. 

The experiments were made on four areas of Ji acre in 63 to 67 
year old beech, site IV, five stem classes being made ; the four 
areas were approximately alike in number of stems, cross-section 
area, height and form. On one area only the dead and dying 
stems were removed, to secure the accretion per cents y and x of 
the different stem classes in dense stand. Of the other areas one 
was thinned according to the usual practice of removing the two 
lowest stem classes ; another according to Borggreves ' * selection 
thinning," moving in the stoutest stem classes III, IV, V; the 
fourth area was treated somewhat on the principle of 6claircie par 
le haut, moving in the middle classes II, III, IV. 

After five years, /. e., after a second thinning, the financial effect 
of the three thinnings was as 100:90:82, but after the third 
thinning, namely, after 10 years, the relation was changed to 
100:65:82. 

The area treated to selection thinning had fallen behind, but, 
although the common practice still kept first place, the experi- 
menter expects from the appearance of the two stands that in 
further five years the last area will have taken first place — the 
effect being dependent on time. The details are given in tables. 

Calculating the accretion per cents for the different stem classes 
it is found, that on the trial area — where only dead and dying 
were removed — the per cents varied from 0.8 to 4.5 ; in the first 
thinning area between 1.7 and 5.4, the higher rates referring to 
the stouter classes. In the selection thinning this variation is 
almost lost, the maximum is found in the middle classes, the 
variation being from 3.7 to 4.7 per cent. ; in the last area the 
variation was from 2.5 to 5.3, the stoutest stems being most 
favored. 
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But when the average accretion per cent is figured, the three 
areas showed about the same, namely 4.3 to 4.6, accentuating the 
need of considering the stem classes separately. 

The theory, methods, applicability of thinnings are briefly dis- 
cussed by a practitioner, Lang, in Die einem PrakHker bet 
Aus/uhrung der Durchforstungen massgebenden Gesichtspunkte 
(A. F. J., Feb.). He refers to the Danish practice which by its 
severer thinnings is said to produce nearly 30 cubic feet per acre 
per year over the German results. The cause of this influence 
of thinning is found less in the direct change of nutrition at the 
root, than in the increase of active foliage, which then reflects on 
the root development and activity ; only a smaller part of the 
increased accretions is to be due to the former cause. Reference 
is made to an experiment of Borggreve's, which showed that a 
too dense undergrowth may impede the precipitation from reach- 
ing the ground and becoming available for the main growth, 
hence thinning in the former may also be indicated. Thinnings 
cannot be begun early enough, first, in about the 15th to 20th 
year to remove stool shoots, malformations, undesirable species, 
etc. "The healthy suppressed undergrowth and the sub- 
dominant tree as far as they do not interfere with the better trees 
should as much as possible be left." "While the principle of 
keeping the best stems and removing the badly formed ones both 
in the dominant and subdominant growth is kept in view in this 
first thinnings, the later operations are to move principally in the 
dominant growth and only slightly in the subdominant, which by 
the mere removal of some of the dominant is more or less 
decimated.' ' " In a mixed woods of beech and conifers, pruning 
the latter, if valuable stems are desired, can hardly be avoided." 
After the 30th to 40th year a resolving of groups of the main 
stand for the purpose of full crown development is necessary. 

Borggreve's "selection thinning" had been frequently em- 
ployed in the spruce stands, because in the particular district this 
species could be sold at as good profit in the shape of long timber, 
as for sawlogs and the resulting decrease in volume accretion is 
offset by an increased value-accretion. On the whole, the rules 
laid down conform to the French ideas regarding Sdaircie par le 
haut. "As soon as the main height growth is ended and the log 
length of the 61ite is attained, an increase of foliage of the main 
stand by freeing the main harvest stand again and again." 
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A discussion of the value of severance fellings — Ueber LoskUbe 
undihre Bcdeutung fur schweizerische Verhaltnisse> by K. Ruedi — 
is found in S. Z. F., Feb. 

Severance fellings, the author defines, are narrow clearings 
between two uneven aged stands made, when a younger stand is 
situated to the leeward of an older stand, which is to be cut first. 
These severance fellings are much practiced in Saxony and 
Thuringia and the author attempts to show that their wider use 
in Switzerland is desirable, in spite of the tendency to return to 
natural regeneration from the practice of clearing and planting, 
which prevails in Saxony. Especially where the financial prin- 
ciple of managing by the index per cent, is to prevail, the value 
of this measure for securing independence of age-class location is 
indicated. 

The age in spruce woods, to which the severance felling may 
be still delayed is given as 40 years. If older, a wind mantle of 
10 to 20 yards may have to be planted. The reason for the absence 
of this measure in Switzerland is stated to be due to " a certain un- 
concern, which only with difficulty makes up its mind to inaugu- 
rate preventive measures decades ahead," and also to ignorance 
of the good results of this measure. 

IV. 

Die nothwendigen Eigenschaften guter Sagen und Wcrkzeugc. 
By D. Dominicus jr., with 78 illustrations. A. Seydel, Berlin, 
1903; price K. 2.16, is an attempt to bring together what is 
known regarding the needs in a good saw and other cutting tools, 
written by a manufacturer of these tools and hence from practical 
points of view. 

Untersuchungen uber Holzqualitat, by Janka (C. F., Mch., pp. 
95-115), rehearses the results of the timber physics work by the 
Austrian Forest Experiment Station on spruce. This discussion 
has special interest in connection with the revival by the Bureau 
of Forestry of the timber investigations, which originated in the 
old Forestry Division. 

The use of small laboratory pieces for test work is advocated, 
and especially the advantage of using for compression tests i-inch 
plates instead of cubes is argued for comparative studies, because 
it is easier to avoid flaws and to ascertain directly the moisture 
per cent. The author criticises the proposition of the Bureau of 
Forestry to make the tests on " as large as possible pieces, in order 
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to gain data, which the consumer can use directly for his calcula- 
tions. . Although this appears eminently practical, it must be 
doubted, that the object can in this way be attained. The num- 
berless flaws which occur in wood, will undoubtedly prevent, or 
at least greatly impede the clear recognition of the laws of strength 
so that the results will either represent accidental values owing 
to the small number of test series or else the number of these large 
test pieces will have to be increased beyond the practical. 1 ' 

The Austrian tests show, what was so well demonstrated by the 
Forestry Division, that compression strength and specific weight 
stand in close relation as a rule. The exceptions are probably 
due to flaws. " In general the loss in compression strength due 
to knots may be figured at 5 per cent., while the specific weight 
of knotty wood is increased by about 6 per cent, above that of 
clear wood. ' ' Differences of the relationship between strength and 
weight are also shown to exist for different regions : " For a defi- 
nite specific weight of spruce wood from northern Tirol corre- 
sponds the highest ; from the Erzgebirge the lowest compression 
strength. ' ' The fraction ■+• s, compression strength over specific 
weight determined for the same moisture per cent., usually 15 per 
cent., represents the "relative quality quotient,' * and from the 
builder's point of view the quality of the wood grows with the 
growth of this quotient, i.e., the greater the compression strength 
and at the same time the lower the specific weight, the better the 
wood. In short, the heavier wood of the same species is the 
stronger. Another relation is also established : That to the 
greater specific weight corresponds the greater shrinkage. For 
the characterization of the elasticity of spruce wood, the elastic 
modulus of compression in combination with specific weight was 
found serviceable, these two qualities having also been found in 
relation. 

The law, first established in the work of the Forestry Division 
by S. T. Neely, of the relation between compression and cross- 
breaking strength, was also recognized in these investigations on 
spruce. 

The great practical influence of the manner of sawing beams 
or columns, or placing them with reference to the fibers, first 
pointed out by Mr. Fernow (see Introduction to Bull. io. Forest- 
ry Division), was numerically established : A beam laid so that 
the heart lies on the tension side loses from 8 to 15 per cent, of its 
cross-breaking strength as compared with the opposite position, 
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hence the practical rule of laying a beam with the sap on the 
lower side. 

In Die Holzvorrathe in den Vereinigten Staaten von America, 
by Dr. Borgmau (A. F. J M Jan.), after a short review of the at- 
tempt to determine our stock of old timber, with which we are 
familiar and a statement of the rapid rise of prices, the author 
prognosticates the reduction of exports on account of increased 
price in the following sequence of species ; the most rapid de- 
cline will be in walnut, then poplar, ash, cypress, oak, last pine, 
especially " pitch pine." Red gum, hickory and persimmon will 
increase in export as they do not compete with any home grown 
material, but do not play a great rdle. 

V. 

A very elaborate and suggestive article on Starkholzerziehung 
und Bodenreinertragswirthschaft, by Pilz is found in A. F. J., 
Jan., discussing the financial aims of forestry. The writer ex- 
presses his regret at the inability of foresters to agree even in 
regard to the aims of forest management, which can only detract 
from the esteem in which the subject is held by the outside world. 
Comme Chez nous ? 

The main question, in practice as yet treated most cavalierly, is 
that of the rotation, without which all finance calculation becomes 
futile. 

The author dismisses the rotation of maximum volume and the 
relation of maximum of forest rent, the former based on false pub- 
lic economy, the latter because based on false mathematical basis ; 
there remains for discussion only the rotation of maximum soil- 
rent and the technical rotation, the latter being defined as that 
which produced continuously the largest quantity of the most 
valuable marketable wood under the given conditions of site and 
market. These two rotations are in many cases identical, especially 
in silvicultural systems with short rotation (coppice), but in 
timber production, especially if the short sizes are attempted, there 
is variance. The financial rotation depends in the first place on 
the choice of the rate per cent. 

The various authors of note are cited at length on this question. 
All of them agree that the forestal interest rate should be lower 
than the usual rate and most of them incline to a rate of 2 to 3 per 
cent. The author claims that " the work of the capital employed 
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in forest management can not be properly compared with invest- 
ments in other business," it must be measured differently on 
account of the time element involving continuousness of invest- 
ment ; ' ' a capital which with safety grows with compound interest 
for a century or more cannot be expected to work the same, as a 
capital which is employed for a brief time and which requires a 
new human activity to employ it again, is apt to lie idle for a 
time. Especially is this true with long rotations. As a result an 
argument for State forests or corporation forests is made. To 
maintain the argument of safety of investment, the propriety of 
managing in mixed forest is advocated. Much weight is laid on 
the price accretion for wood, which in timber forest production 
must be taken into consideration. It is admitted, that all forest 
finance calculation can only be a probability calculus, positive in 
only the mathematical method; all the values entered in the 
formula are approximations. This should, however, not deter 
from calculating altogether, and the author proposes to show the 
rational calculation that could be made. The proper method of 
allowing for the price accretion in determining the proper business 

per cent is found in the formula x= *'°P Ioa X ioo, p being 

i.oa 

forestal rate and a the rate of price accretion. 

According to character of the owner, length of rotation and 

species the following scale of interest rates with which to figure is 

submitted : 

i. Government forest. 

Stout timber, over xoo years, deciduous, ij4%. 

Stout timber, under ioo years deciduous, and 

conifer up to 120 years, 2%. 

Coppice, pulpwood, etc., 2j^%. 

2. Large corporation forest and trusts, add %% to above posi- 
tions. 

3. Small corporation forest and private forest. 

Deciduous, 2}4%. 

Conifers and coppice, 3%. 
" Only that forest management has justification, which promises 
as far as human foresight can expect, to furnish such material as 
will remain marketable in large quantities.' ' Hence the interest 
rate is not sufficient but a judgment of the market conditions 
must enter the calculation s 9 of course, in addition, the site must 
be able to furnish the desired sizes continuously. The aim, then, 
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of forestry is formulated "to grow marketable material, mainly of 
workwood, with an interest rate gauged as sufficient according to 
ownership without deterioration of soil conditions. 

With this program in view " it will be necessary to break with 
the wholesale management which applies the same rotation for 
the same species on divers sites.' 1 

A number of elaborate calculations are then made upon an 
admittedly meager basis, for different species. It is found that 
for pine (Scotch) in a given case in Alsace-Lorraine a 120 year 
rotation on medium site had produced 2.19 %; in another case 
only 1.55%. For oak a 160 year rotation figured 1.53% (corrected 
in April number to 1.77%). For fir a 100 year rotation showed an 
index per cent of 2.20% on 3d site, of 2% on 2d site, for no years 
the values were 1.64% and 1.50 respectively. For beech a rota- 
tion of 80-90 years figures out only 2%, since no price accretion 
is expected. 

The resum£ is that since pine and oak in stout material prom- 
ise undoubtedly a price accretion of at least 1 per cent., the man- 
agement will warrant a business per cent, of 2% to 3.2 per cent. 
The fir, with less price accretion expected, will with a higher 
rotation bring 2 to 2.5 per cent., and the beech, without price 
accretion, warrants 2 per cent. 

As Dr. Wienmeuauer, in an addition in which he confirms the 
results of the author, points out, an improved silviculture treat- 
ment, such as cutting for light and underplanting, would greatly 
improve the soil rent. 

Since such calculations are not frequently met with in the liter- 
ature, we give the reasoning in one case for example : 

The pines over 20 inch diameter were 123 years, those 16 to 20 
inch, 121 years, and those 12 to 16 inch, 112 years old. The first 
two classes can be combined, since age difference is small. A 
measurement classification into three size classes of material was 
made, and the price per cubic foot ascertained as 21.5 cents for 
class I, 16.8 cents for class II, 12.3 cents for class III, and 6.6 
cents for firewood. The price for pines over 16 inch (122 years 
old) figures from this as 19.2 cents per cubic ft., and of 12 to 16 
inch pines (112 years old), as T5 cents. Since 50 per cent, was 
work wood and 50 per cent, firewood, the value accretion accord- 
ing to the well known approximation formula of Pressler 
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(9_TL? x ?°?) figures 
^9 + 9 n J ° 



^9 + 9 

50 X 19.2 + 50 X 6.6 _ 50 X 15 + 50 X 6.6 
100 100 

50 X 19.2 + SOX 6.6 ,50 X 15 + 50 X6.6 v 200 _ ¥ a 
100 100 10 

The volume accretion per cent, is determined as .8. The soil 
value of third site is taketi as $50 per acre ; the cost of adminis- 
tration at 90 cents per acre per year, hence the administration cap- 
ital figured at 2 per cent, is $45. The wood capital of the stands, 
having only .8 density, is figured at $600. The index per cent., 
therefore, is 

i.75 + .8 x J° ^-r— - a.19% 
600 + 50 + 45 

which is the rate at which the 112 to 123 year old wood is paying. 

Die Reinertragslehre in der Gegenwart, by A. Schiffel (C. F., 
Feb.) discusses in connection with two new publications on forest 
regulation (Guttenberg and Judeich-Neumeister) the present posi- 
tion with regard to the practical application of the forest rent 
theory \ in which the author comes to the conclusion, that this 
theory has done much to open the road for calculating with values 
instead of volumes and to stimulate the attempts of increasing the 
profitableness by silvicultural measures, but c< to-day we know 
that a careful survey and critical investigation of stands as regards 
their silvicultural condition, a comparative observation of their 
development, and the proper selection and attention to their 
growth of species furnish much surer basis for securing increased 
revenue than Pressler's formula recipes." 

The forest rent principle, although theoretically correct, is 
practically not applicable to forest management. Referring to 
the article of Pilz, which we have briefed in this issue, he smiles 
at the low interest rates figured out, and says: "The interest 
rates are not so low ; it is only the calculation that is wrong, since 
the interest rate is related to an imaginary capital. 1 ' He ques- 
tions whether the values set in the calculation for a 120 year old 
pine forest were 120 years ago, what they are now supposed to be. 
Values are taken as constant, which are changeable. 

Beziehungen zwischen Bestandshohe und Bestandsmasse by Dr. 
Fritz Eichhorn (A. Z. F., Feb.), brings new proof of the author's 
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earlier demonstration, that for some species the volume of a 
stand, independent of age and site, is a function of the average 
height, or that on all sites to a given average height corresponds 
the same volume. This is at variance with the opinions hitherto 
held, which were, that to a given average height, a larger volume 
corresponded with improvement in the site. 

In several tables proof is brought of the correctness of this rela- 
tion for fir, beech, and for spruce in North Germany, while the 
South German yield tables for spruce show a larger volume for the 
same height on the better sites, and for the pine also, this latter 
relation seems to exist, and from the scanty material for oak, it 
appears that the poorer the site, the larger the volume in relation 
to height. 

" The fact that fir and beech, both pronounced shade-endurers, 
are in opposite relation to the pine, the typical representative 
of the light needers, gives countenance to the assumption, that 
the degree of light requirement and the consequent degree of 
density and persistence of crown cover, exercises an influence on 
the relation between height and volume of the stands." 

This relation simplifies the construction of yield tables for fir, 
and beech at least. To determine the curves for the volume and its 
factors a. g> f t it is necessary to construct height curves of the 
average height for the different site classes, with the age as 
abscissae; volume curves and form factors with the average 
height as abscissa curves also with the height as abscissa. 
By the combination of the first and second curves, the volumes 
for different sites are found ; from combination of the second and 
third, the curves of the cross-section areas of the stand can be 
constructed); and the areas for the different sitesa ccording to age, 
by combining this area curve with the height curve. 

Since for the volume and form factor curve the entire base 
material can be used not only is the work simplified but gains in 
reliability. 

Zur Theorie der morphologiscken Stammkurve, by Dr. N. v. 
Lorenz (C. F., Apr.) tries to determine a new and simple formula 
for the form of tree boles upon the basis of 4 diameters. 

The formula reads 

ymm(a + x) \/(> — CX+dx* 

For the elaboration we must refer the reader to the original 
article. 
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VI. 

In A. F. J., January, A. v. Padberg refers to the recent protec- 
tive forest legislation in Sweden with reference to its influence on 
Russian exports. 

Austria-Hungary is at present the largest exporter. Next 
comes Sweden, which a few years ago was first, while Russia is 
third and Finland fourth. During the three years, 1899-1901, 
the following conditions prevailed : 

Russia Austria- c~s~. Fin- 

(Europe.) Hungary. * weaen ' land. 

Average wood export, million dollars.. 28 45 35 20 

Per cent of total exports 8 12 37 55 

Forest area, million acres 440. 46.5 48.9 27.5* 

It is supposed that Sweden has lately exported in the average 
100,000,000 cubic feet of wood more than can possibly be the 
annual accretion. In some regions of Sweden, especially the 
northern provinces, the exploitation of the forests has led to con- 
siderable devastation. In view of this a new law has come in 
force, January 1, 1904, which requires owners to apply forest 
management. Denuded areas are henceforth to be replanted. 
Felling plans are to be submitted to a forest commission, which 
has surveillance over all the private forests of the Kingdom, 
while the State forest, comprising 40%, is under a regular admin- 
istration. The result of this legislation will be that European 
consumers will have to supply themselves to a larger extent from 
Russia, Finland and possibly Canada. If the forests of Russia 
were exploited to the same degree as the Austro- Hungarian, the 
Russian export would amount to $420,000,000 ; at the rate of 
Sweden's export, the Russian figures would be $230,000,000, and 
if the Finish rate were followed, $165,000,000.' ' These figures 
show that in Russia so far, the actually possible and even, in the 
interest of a sound forest management, desirable wood export has 
not yet by far been reached. 

Die Forshvirthschaft in Niederlandisch-Indien, by Dr. M. Biis- 
gen (Z. F. J., Jan. and Feb. and Mch.) discusses in great detail 
the forest conditions and forest management in Java and other 
dependencies of the Netherlands, Sumatra, Banka, etc. This in- 
formation is of interest to us on account of the similarity in flora 
and climate and problems to those in the Philippines. 



*This appears to be an understatement. 
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The territory involved in Java with nearly 30 million inhabi- 
tants, comprises about 4,500,000 acres of woodlands, equal to about 
15 per cent, of the surface, the remainder, with the exception of 
a limited area of grass wastes, is more or less extensively culti- 
vated for rice, corn, sugar cane, coffee, tea, tobacco, cotton, 
cacao and fruits. The mountains are largely of volcanic origin, 
with 14 crater peaks reaching up to, and above 10,000 feet ; tertiary 
sediment forms the base, with a variety of sandy, marly and 
limestone soils. The climate is, of course, tropical with an 
average temperature of 78 and very small variations, with wet 
and dry (May to October) seasons but, on the whole, very favor- 
able to tree growth. 

The forest area is, for the main part, State land, and the small 
forest property of native princes is also administered by the gov- 
ernment. The government forests are divided into 25 districts 
of from 25,000 to 135,000 acres each. A classification of the for- 
est is made into teak wood, and wild woods. The latter, the vir- 
gin woods, composed of a large variety of species, form about 
two-thirds of the area, while the 1,600,000 acres of the more im- 
portant teak woods are partly virgin, partly managed woods, or 
at least designed to be placed under management. So far only 
four sub-districts of 10 to 12 thousand acres each are definitely 
regulated. 

The present management dates only from 1897, a ^ er ^ arc ^ bat- 
ties in overcoming prejudice and resistance, with arguments sim- 
ilar to those to which we are accustomed here, namely, "that 
the application of European methods to the extensive Javanese 
woods is not practical, that the personnel for a regulated inten- 
sive management is too expensive, that the government had bet- 
ter reduce the forest area, and leave it in private hands, that the 
luxuriance of tropical vegetation makes the use of fire lines and 
demarkations untenable, that the cost of survey, subdivision, pro- 
tection would not be in proportion to the revenue, it would be 
better to exploit extensively and leave the teak to reproduce itself 
naturally, as it could not help doing in the tropical climate." 

This was precisely the program of the Bast India Company 
and the Netherland Government for years. The unsystematic 
exploitation led. as it would anywhere, to devastation, and the 
teak forests were exhausted to such an extent, that, in the last half 
of the 1 8th century, timber had to be imported for shipbuilding 
from elsewhere. 
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The history of the development of a forest administration is to 
be found in a book by Cordes, "de Djatibaschen op Java" , 1881. 
The first attempt at a technical management dates from 1849, 
when, after repeated failures to accomplish anything, two Ger- 
man foresters and a surveyor were introduced, to survey and 
make working plans. But the old system was too powerful, the 
Government vacillating and labor conditions untoward ; only 
one district was regulated permanently into a system of successive 
fellings. In 1864, the government concluded to give up the 
woods to private enterprise under certain restriction. 

A part of the teak forests was to be managed, another part to 
be merely exploited so as to save the managed part. These latter 
were simply devastated ; moreover, "the people preferred, in- 
stead of securing, with all kinds of formalities, permits for cutting 
in distant localities, to steal their requirements nearer home, 
which, in the absence of proper police regulations and personnel, 
could not be stopped. ' ' Tout comme chez nous ! 

In 1875, finally all teakwoods were placed under administra- 
tion, and police regulations were published but remained largely 
nugatory. An organization with foresters educated in Germany 
was finally effected and by 1880, 25,000 acres were under a system 
of successive clearing by private lumbermen followed by planting. 
"Less satisfactory were the improvement cuttings and thinning 
under private contract, measures, which in the nature of things' 
are much better left in the hands of technically trained and re- 
sponsible officials." 

In 1889 a commission was appointed to elaborate a really com- 
prehensive, rational working plan for the entire teak forests 
which had become more feasible as the survey work had pro- 
gressed. The forest regulation of 1897 * s t ^ ie result, namely, a 
management by districts and under working plans according to 
European models, the administration being separated from the 
regulation work, but both being supervised by one chief of bureau. 
The administrators make only temporary working plans for the 
wild woods, and, as yet, unregulated teak woods, until the regulator 
can get around. The head foresters are mainly educated in Ger- 
many. The personeli now consists of the chief inspector, with a 
salary of about $6,000, two inspectors at $5,000, 33 head foresters 
with salaries up to $3,500, over 100 assistants and 390 guards. 
Pensions are paid after twenty years' service. 

Most of the wildwoods of Java are mixed evergreen rarely de- 
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ciduous forest ; the teak (Tectona grandis) is inclined to form 
pure stands, similarly the Casuarina and a few other species. 

Exactly the same treatment which we are familiar with in our 
woods, was accorded to these ; small patches were cleared, and as 
they are worked out, abandoned and new ones opened ; burning 
the grass annually was practised as in the southern pineries, and 
slashing wherever anything of value was to be found. Hence a 
great variety of conditions is found. In the less disturbed areas 
trees 150 feet up to 250 feet and more in height, clear for over 100 
feet, with diameters over four feet, are found. In other parts the 
selection system of utilizing the valuable species has resulted not 
only in the removal of these giants, but a change in composition, 
in which, of course, the less valuable kinds get the upper hand. 

The knowledge of species is based upon the great work of Dr. 
Koorders, chief of the forest botanical division in the Gardens at 
Buitenzorg, " Bijdragen tot de Kennis der boomsorten van Java," 
which so far comprises 8 large octavo volumes. The species are 
estimated as 975 in 391 genera and 76 families. 

From the forester's point of view this enormous wealth of flora 
is reduced to about 15010175 species, divided into seven value 
classes, with subdivision for three localities, namely, Western Java, 
mountain forests, tertiary hill lands. Class I. In every respect use- 
ful and marketable, generally known species, 8. Class II. Gen- 
erally useful for building purposes, strong, durable, less known 
and valued, with about 18 species. Class III. Less serviceable 
for building ; about 32 species. Class IV, V, VI. More or less 
useful for packing-boxes (light woods for tea and cinchona 
chests) ; about 65 species. Class VII. Firewood only, or unknown 
use, perhaps 20 species. 

In making a forest survey, all trees below ten inch diameter are 
left out of consideration. The straight, sound trees, of larger di- 
ameters up to 32 inches are calipered, the larger ones measured by a 
band, the measuring being done accurately by coolies, under a 
native foreman. The dense under-growth makes the work diffi- 
cult, and the peculiar board-like root flutings of some species 
make the use of locally made ladders needful, to secure a service- 
able diameter. 

Generally speaking, in the lower altitudes (below 2000 feet) the 
number of species in the composition is larger, and of the useful 
ones, smaller than in the higher altitudes, where 70 to 80% may 
belong to the classes I to III. 
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So far only a volume table for the valuable Altingia has been 
constructed, and is used for other species according to an empiric 
reduction formula. From the volume of each value class the 
value is calculated by deducting the cost of logging and 5 per 
cent, loss of interest to allow for delayed sale. All calculations 
are made for logs hewn on four sides, and the relation of the vol- 
ume of these to that of the round logs is taken as 1:3, and the 
price is that ruling in the next market place, determined during 
March for the next twelfth month. The price for the first five 
classes varies from 20 to 35 cents per cubic foot. A stand of 670 
acres with round one million cubic feet Altingia wood was valued 
at $24,000 stumpage. 

The excellent and generally useful teak is valued, by govern- 
ment decree of 1901 for squared logs fifteen feet long, at 25 cents ; 
shorter sizes less, and firewood about 70 cents per cord. 

The wild woods are mostly exploited under a permit system, or 
sometimes leased for clearing and culture on long (75 year) terms, 
under various rules and restrictions, but at very low rentals. 
Planting is usually done under contract, which allows the planter 
to cultivate for three or four years field crops between the trees, 
paying less than $400 in annual instalments ; the trees being 
planted twelve to twenty feet apart and kept clear of weeds for 
three years. 

Besides native trees, the mahogany from South America, vari- 
ous rubber trees, and other exotics have been planted. 

An experiment in natural reproduction was made by protecting 
strips of old fields, grass wilds, etc., against fire, cattle and people 
by means of a hedge, when in six years a satisfactory reproduc- 
tion, 15 to 18 feet in height, had been secured, with a large num- 
ber of species. Instead of the protecting hedge, the planting of a 
fringe or ring of valuable species has also been|found satisfactory, 
or the two methods combined. 

To protect the plantations, it was found better to make the vil- 
lagers responsible than to employ police patrols. 

The official statement of the results of forest management in 
Baden for 1901, (A. F. J., Jan.), shows that the round 200,000 
acres of timber forest produced 94 cubic feet per acre, of 
which 30 per cent, was from thinnings ; 84 per cent, being 
timberwood (over 3 inch), and of this 46 per cent, workwood, 
i. e. , 36 cubic feet was saw logs and bolts, or in the neighbor- 
hood of 200 feet B. M. Coppice and standard|coppice, of which 
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there are only 11,000 acres, produced only 73 cubic feet per acre, 
with 52 per cent, or 38 cubic feet timberwood. The highest 
workwood per cent, of 64, was secured, from the pure spruce 
and fir stands, while the mixed spruce, fir and deciduous forest 
yielded a little less than 41 percent., the pine forest 25 per cent., 
the deciduous forest 21 per cent. 

The price per cubic foot of wood in all was a little over 8 cents, 
of which the wood chopper got only i}4 cents, with a day's wage 
of 56 cents ; the price for workwood alone was about 12 cents. 
The planting, on which 22 cents per acre total forest area was 
spent, had averaged for sowings about $13.80 for each actual acre 
sown, and for planting only a little over $12.30 per acre, with a 
day's wage of 50 cents per man and 36 cents for women. For 
roads $160,000 were spent. The net financial result was in 
gross receipts $8.00, in expenditures $2.75 ; hence $5.25 net per 
acre. 

Geschichte des forstlichen Versuchswesens in Preussen, by Prof. 
Dr. Schwappach, printed for the Prussian forestry exhibit at St. 
Louis, gives in 43 pages a succinct account of the history, organi- 
zation, accomplished and projected work, publications and ex- 
penditures of the Prussian Forest Experiment stations. 

The first organization of forest experiment stations in Prussia, 
dates from 1871, with the forest school and Eberswalde as the 
main station and several forest stations. The administration is 
divided into six divisions, namely, forestry proper, soils, mete- 
orology, plant physiology, zoology and mycology ; the first two 
and the last, organized in 1899, are under specially appointed 
chiefs, the others are taken care of by professors of the academy. 

The experiment stations found, on their inception, a field for 
labor in organizing and correlating the experiments already being 
carried on by various agencies, and their attention was first 
turned to thinnings and the gathering of leaves. 

Seed years were early investigated as to their frequency for the 
various species and the results have been published ; and so on 
we find many other items taken up, discussed and made the sub- 
ject of detailed study ; most important of these in the field of 
pure forestry are Thinnings and Yield Tables. 

In the other auxiliary sciences the work has been more indi- 
vidual, each chief, as he assumed his duties, laying special stress 
on a certain line of work. Meteorology, however, like forestry 
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proper, requires a series of data extensive both in area and time ; 
and here the work has been more of one sort. 

The results published by the workers in this international asso- 
ciation have behind them the largest and most authoritative 
body of organized foresters in the world and carry in consequence 
a peculiar weight. 

Register of Porto Rico for 1903, prepared and compiled under 
the direction of the Hon. Charles Hartzell, Secretary of Porto 
Rico, San Juan, P. R., furnishes full information in concise form 
on the physical conditions, climate, industries and government 
organization of this dependency. Regarding the forest condi- 
tions, however, little is said. * l Woods and groves crown hills 
and mountains, increasing in density with elevations, till on the 
slopes of El Junque rising to its peak 3,600 feet above the sea, 
they form an almost impenetrable forest." 

The lands are classified as follows: "High, woody lands, 
suitable for coffee cultivation and for the growing of hard timber 
for building purposes and cabinet work ; low, brushy lands 
adapted to fruitgrowing and minor products and sometimes 
utilized for planting sugar cane ; craggy lands, good for peas and 
other vegetables ; broken lands, covered with trees and scrubby 
growth, of varying fitness for cultivation and including lands of 
calcareous nature, of which limestone is the only product." 
" The marshy lauds and swamps, situated near the seashore and 
at the mouths of large rivers, now produce little except the 
mangrove used for tanning purposes." 

"The exploring of the new Luquillo forest reserve, a tract of 
about 12,000 acres, is being pushed by Dr. J. C. Gifford, of the 
U. S. Bureau of Forestry, who reports interesting and valuable 
discoveries, including rare timber growths, gold streams now 
worked by natives, great and reliable water power, dense tropical 
jungles, and quantities of aromatic gum and other commodities." 
We hope soon to see Dn Gifford's full report in print ; meanwhile 
we recall Mr. R. T. Hill's, Bulletin No. 25, Bureau of Forestry, 
" Notes on the Forest Conditions of Porto Rico." 

VII. 

The Fixation of Shifting Sands in Russia, (R. E. F., Apr.) It 
is estimated that European Russia contains over ten million acres 
of shifting sands, or lands capable of becoming such through 
exceptional droughts or too close pasturing. Though the en- 
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croachment of the sands has made the population migrate in 
places, their fixation is a matter of but a dozen years. The 
terribly droughts of 1891 and 1892, followed by a famine which 
prevailed over the greater part of Russia, prompted the Govern- 
ment to undertake a general investigation of agricultural con- 
ditions. The attention of the Government was also attracted by 
the advance of the shifting sands, and it decided to undertake 
their fixation in a systematic manner. This work began actively 
in 1897, an d occupies about 50 agents of the forest administration. 
From 1897 to I 9° 2 a little over 80,000 acres of shifting sands were 
fixed at a total expense of about $300,000. The Imperial 
Treasury furnished one third of this sum, the population inter- 
ested in the reclamation of the sands, one-half, and the local 
governments, the rest. The fixation of the sands is accomplished 
in Russia, as it is everywhere else, by means of forest planting. 
The species employed was at first exclusively the Caspian willow 
(Salix acutifolia) ; now Scotch pine, black poplar, birch, acacia, 
and various other species are associated with it. 

The Necessity of Forest Conservation in Siberia. (An extract 
from the report on the Trans-Siberian railroad by the Secretary 
of Finance of the Russian Empire, R. E. F., Feb.) It is a mat- 
ter of extreme necessity to make a most complete study of the 
taiga (swamp forests) and to determine the extent of the land 
available for immediate settlement by immigrants, to be cleared 
by the immigrants themselves or at the expense of the Govern- 
ment. While making this study, particular attention should be 
paid to the forests, the present condition of which threatens 
Siberia with great perils in the future. All over Siberia the 
forests are being either entirely destroyed or at least devastated 
by the natives to the point of making them valueless. The lack 
of supervision, on the one hand, and the increase in the prices of 
forest products in consequence of the construction of the rail- 
road and the development of navigation, on the other, are the 
causes of the exhaustion of the forest wealth of Siberia. 

The principal scourge of the Siberian forests are fires due mainly 
to negligence and ignorance. Every year immense areas of most 
magnificent pine forests are thus devastated. In the district of 
Altai a grainary of Siberia, which has a brilliant future, one sees 
burning every year tens of thousands of acres of timber the destruc- 
tion of which results in laying bare the sands. In the district of 
Kurgan, shifting sands have already resulted which encroach 



196 Forestry Quarterly. 

upon cultivated fields. In the province of Tobolsk nothing remains 
of the famous forest which during the r&gn of John IV. was cele- 
brated for its squirrels, but bare sands and stunted trees. » 

As a consequence of this wholesale forest destruction, the climate 
of Siberia is virtually changing for the worse, and the drought 
which has prevailed for two years in Altai is probably caused 
by it. 

From all this follows that the study of the taiga should go hand 
in hand with the forest organization of Siberia. A distinction 
should be made between the forests which are protective in char- 
acter or whose conservation is especially valuable for the needs of 
the state and those which occupy areas suitable for gradual trans- 
formation into agricultural lands for settlers. 

A note in C. F., Feb., gives the new regulation regardingybr- 
eslry education in Prussia. The forest academy is maintained. 
One year preparation in the woods is required, during which a 
journal must be kept at least two years at the academy, and, at 
the latest, within 5 years from the start, the examination for forest 
referendar. Then follow two terms of law studies at a university 
and two years of practical education by visiting interesting forest 
districts. During this time, at least for six months the business of 
an underforester must be executed and for five months the busi- 
ness of a forest manager must be conducted under surveillance of 
the same. At least four months must be occupied by making 
working plans, and a journal must be kept during all this time, 
which forms part of the final examination (staats priifung). This 
gives the title of forest assessors, which usually brings employ- 
ment at daily rates until the first permanent position of forest 
manager (Oberforster) is reached, from 6 to 12 years after the last 
examination. 

Waldverhaltnisse in Australien (Z. F. J., Feb.), is a brief re- 
sum£ of the report of the German forestal attach^ at Sydney on 
the forest conditions of Australia. 

The forested area of Australia is stated to be one hundred and 
twenty-seven million acres, or 6.5 per cent, of the land area, very 
irregularly distributed. The south and east coasts and islands 
are especially well wooded, while the interior is brushland, mostly 
of acacia. The character of the forest is either thicket or open ; 
the latter type being most extensive and containing the valuable 
Eucalyptus species. 
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The forest area is distributed in round numbers as follows : 
Queensland, forty million ; New South Wales, twenty million ; 
Victoria, twelve million ; South Australia, forty million ; West 
Australia, twenty million ; Tasmania, eleven million ; New Zea- 
land, twenty million. 

Only lately has the policy of forest reservations been inaugu- 
rated, and about 8 per cent, of the total forest area, fifteen to twen- 
ty million acres, are under superveillance. But little more has 
been done excepting some planting in South Australia. 

The budget of the State forests of Wurtemberg (A. F. J., Feb.), 
shows for the years 1903 and IQ04 a net yield of $2,400,000 from 
its round 480,000 acres, or $5.00 per acre, the highest yield of the 
German State forests, the expenditures being $1,370,000. In ad- 
dition to the receipts for wood sales of $3,600,000, rents and other 
income of over $130,000 are recorded, in which figures $30,000 
for the management of 400,000 acres of town forests. The cut is 
placed at 35,000,000 cubic feet timber wood, an increase of 25 
per cent, over the cut of 1850-59, or 76 cubic feet per acre at 9.6 
cents per cubic foot in the woods cut ; an increase of 7.8 per cent, 
is expected on this price during 1904. The field personnel con- 
sists of 180 managers and 536 foresters and rangers. 

The dukedom of Hesse has a forest area of round 600,000 acres, 
of which 29 per cent, are State forest and 38 per cent, are owned 
by corporations. During the three years 1896-98 were experi- 
enced 115 forest fires, 18 per cent, through railroads, the total 
damage being only a little over $2,000. The curious experience 
is that these fires mostly do not occur in the season of drying 
winds, but in April, May, when the fresh foliage brings visitors 
into the woods. 

The following comparison gives an insight into the constant 
improvements in the results of forest management of the ducal 
forests during 30 years. 

per acre. per cent. woodf ^ (s 

1861 62 7.8 10.9 33 3 8 

1881 — 14.3 9-7 2.3 3-3 

1884 73 *7- — — — 

1895 74 m. 9-5 3.3 4.5 

1898 75 23.9 10.3 3.7 4.7 
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Net yield p. acre for Planting cost p. 

wood, dollars. acre, cents. 

2 49 6 40 

2 53 13 00 

3 80 28 00 

Note the increase in cut of 21 per cent. ; in saw timber of 
200 per cent. ; in price of wood, 23 per cent. ; in yield per acre 
of 52 per cent. ; in planting of 322 per cent. (A., F. J., Feb.). 

Reporting on the occurences of the year 1903, Der Holzhandler 
Centralblatt tells of the loss of thousands of acres of fertile low 
lands through 'the July floods of Oder and Vistula ; it will take 
many years to recover the sanded-over lands. Two hurricanes 
in April, with snow in the Eastern Provinces made enormous 
havoc, throwing and breaking at least 30 million cubic feet, equal 
to about 10 per cent, of the annual cut and to the entire annual 
wood importation, Germany's. How to dispose of this material 
without depressing prices too much is still a problem, a reduction 
of railroad freights to the mining districts of the Western Pro- 
vinces is being advocated. No disturbance of the market is, 
however, anticipated by the forest department. 

The Danish Heidegesellschaft association for the improvement 
and utilization of the heaths as reported by Dr. Borgmann (con- 
densed from Dr. Metzger's report Z. F. J., Jan.) was formed in 
1866 and now has over 4700 members, employing 10 Oberfbrsters 
with 13 assistants and n irrigation engineers and other experts 
and controls now over 140,000 acres of forest plantation of 
which the association owns 10 per cent., besides 20,000 acres of 
meadows reclaimed, canals and railroads built. The planta- 
tions have an average size of now 95 acres, being small peasant 
holdings. 

If an owner wishes to place his land under the forest pro- 
tection law, a planting plan is made for him and a subvention is 
secured from the State and locally advice given in the execution. 
The state subvention now amounts in all to about 308,000 kronen 
a year and the society spends 70,000 kronen on its own lands 
and on outsider's lands. 

Pinus tnontana Picea excelsa, 2 rows of the latter to 1 row of 
the former, are used after several years of intensive soil prepa- 
ration. In addition 50 planting associations with not less than 
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25000 members for park and protective planting are supplied 
by the Heidegesellschaft with 12 million plants and the State 
through the association contributes 70,000 kronen. A journal 
and frequent meetings keep up the interest. In spite of the 
remarkable accomplishments of the Society, there are still 
1 million acres awaiting its cultivating influences. 

Conrad Appel's report on tree seed harvest (Z. F. J., Jan.,) 
predicts higher prices for most deciduous species ; a good harvest 
has been had for Abies pectinata with 50-60 per cent, germina- 
tion ; Pinus silvestris and Picea excelsa will be cheaper than 
the year before, while P. Strobus is higher with a germination of 
only 60-70 per cent. 



NEWS AND NOTES. 

In the New York Legislature this year several bills or clauses 
of import have passed both houses and are awaiting the Gov- 
ernor's consideration — it may be of interest to give them here 
with a few notes as to their scope. 

The following we quote in full — it is self explanatory — but we 
follow it by a table showing the great destruction by fire during 
the past year : 

"For the Forest, Fish and Game Commission, for the payment 
of rebates due the various towns on account of bills paid by them 
for suppressing forest fires, under chapter six hundred fifty-five, 
laws of eighteen hundred ninety-six. and for the payment of ex- 
penses incurred in protecting the State's lands in the forest pre- 
serve from fire during the year nineteen hundred three, ninety- 
two thousand four hundred seventy-nine dollars and ninety-eight 
cents, or so much thereof as may be necessary.' ' 

Forest Fire Damage in 1903.* 

Acres of timber land burned 312,617 

Acres of brush land burned 187,928 

Value of standing timber destroyed $695,282 

Value of logs, pulp wood, etc., destroyed $I53,39 J 

Value of buildings burned $ 34,443 

Total number of days labor in fire fighting 1,782 

" For the purpose of reforesting burned or denuded lands in the 
forest preserve, and for preparing and distributing instructive 
pamphlets on forestry subjects pursuant to the provisions of sec- 
tion two hundred twenty of the forest, fish and game law, ten 
thousand dollars, or so much thereof as may be necessary.' ' 

This clause, providing as it does a considerable increase in the 
annual appropriation, will allow a continuance of the fine work 
of the State foresters in replanting the waste lands, and, while 
not saying so, will probably mean an increase in the number of 
foresters. 

Readers familiar with New York forest affairs will remember 
the constitutional amendment forbidding the cutting of State 
timber. The following most desirable act, as preventing the 
economic crime of allowing burned, dead or down timber to go to 

* From Bulletin Forest Fires of 1903, New York Forest, Fish and Game 
Comission. 
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waste, is undoubtedly a technical violation of the amendment, 
but has nevertheless passed both houses. 

•'The Forest, Fish and Game Commission is hereby authorized 
empowered and directed, through officers and employees of the 
state, but not by contract, to remove dead timber on burned areas 
which are the property of the state in the forest preserve ; to sell 
and dispose of the same at the highest price obtainable, and to 
turn the proceeds of such sales into the treasury of the state 
where the same shall be held as a fund for the further purchase 
of lands of the state in the Adirondack Park and the Catskill 
Park." 

The Legislature which has just adjourned in Ohio had before 
it for consideration a " Bill to promote forestry in Ohio " (Senate, 
No. 97) prepared by a committee from the Ohio State Forestry 
Society. The bill provided for a bounty for plantations on 
private lands and inaugurated an ex-officio State Board of 
Forestry with power to acquire and manage forest lands. 

The bill passed the Senate with but one dissenting vote and 
bade fair to become a law ; but in the House to which it came in 
the closing days of the session it failed of passage although favor- 
ably recommended by both agriculture and finance committees, as 
it was not brought to vote. 

The American Forestry Association has just issued a new mem- 
bership list to include the new names which are steadily coming 
in to the secretary. The list before us includes round twenty-two 
hundred names from every state but one in the Union, while 
Canada and the insular possessions are represented. 

On April 19 and 20 were held throughout the country the Civil 
Service Examinations for the position of Field Assistant in 
Forestry in the Bureau of Forestry. Two days of seven hours 
each were allowed the competitors to complete the work. Twenty 
questions on forestry were given the first day and five on lumber- 
ing and six on (dendrology , with the usual experience and personal 
question sheets completed the work the second day. 

The questions were in no case ambiguous, and each and all well 
chosen to reveal the fitness of applicants and our Bureau of For- 
estry can make few mistakes in recruiting its field force from the 
eligibles resulting from this examination. So far as we can learn 
about 60 tried the examination distributed as follows: Yale 
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Forest School, 38 ; University of Michigan, 2 ; Biltmore School 
of Forestry, 6 ; University of Nebraska, 4 ; Cornell University, 
3 ; Bureau of Forestry, 5 (est.). 

In An Appeal to the Citizens of the Adirondack and CatskUl 
Regions the Forest, Fish and Game Commission make an earnest 
plea for greater care in handling fire by residents and visitors in 
the woods. Recalling the disastrous fires of a year ago, this is a 
timely reminder that carelessness is responsible for the greater 
number of fires. The appeal closes with thirteen donts and the 
state laws relating to forest fires are appended. 

A State Forestry Association has been formed in Vermont. 

Forestry has been a much discussed topic in England of late 
and the movement toward a juster appreciation of the value of 
forest growth in national economy seems to have made some ad- 
vance in one instance, namely, in the founding of a chair of 
Forestry and Estates Management at the Royal Agricultural 
School at Cirencester. In the inaugural address delivered by 
Dr. William Schlich the position of England as a country en- 
tirely dependent on foreign timber supplies is forcefully set forth. 
After canvassing the situation with some care he concludes that, 
with the possible addition of Russia, Canada is the only country 
to which England can look for supplies for any length of time. 
Thus we in the United States are not the only people with designs 
on Canadian timbers, and there is some question whether Canada 
can supply the world. 

Also a forestry school for Wales has been determined upon. 
To what extent Englishmen will sacrifice their love of shooting 
to the development of forestry remains to be seen. 

We also notice that a committee of inquiry has been appointed 
by the Secretary or State for India to report upon the Royal 
Indian Engineering College at Cooper's Hill. The lf Indian 
Forester" anticipates discontinuance and is deeply concerned for 
Cooper's Hill including the Indian Forestry School. This insti- 
tution is but eighteen years old. It seems they should do busi- 
ness with a longer rotation than this, for so far as reports go at 
least this portion of the college has done admirable work. 

Bulletin 106 of the New Hampshire Agricultural Experi- 
mental Station continues the efforts of the Horticulturist of the 
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Station to demonstrate to the farmers of his state the reasonable- 
ness of forestry. This bulletin contains a classification of waste 
lands with hints as to the methods which may be employed in 
converting them to forests. 

The Hawaiian Forester and Agriculturist for April contains 
preliminary sheets of Forester Hall's report on the *' Forests of 
the Hawaiian Islands" which is soon to appear as a bulletin of 
the Bureau of Forestry. We notice some interesting features 
probably the most curious of which is that extensive and very 
valuable forests are composed entirely of mesquite (Prosopis 
juliflora), here known as Algaroba, which is said to have been 
introduced by a missionary in 1837, the original tree being still in 
the streets of Honolulu and in a thrifty condition. 

From the Yale Forest School comes the announcement that the 
Junior year will be lengthened so as to begin in July instead 
in October as heretofore. The summer work, consisting of Forest 
Mensuration and Silviculture, will be given at Milford, Penna. 
Tuition fees are also increased to $150 for the Junior and $125 
for the Senior year. 

The Senior Class of the Yale Forest School, thirty-four in 
number, and in charge of Professor Graves and three assistants 
have begun the spring field work at Milford, Pa. The senior 
work will end the last week in June and the session of the summer 
school begin at once. New buildings are now being erected to 
accommodate the increased attendance at the summer school. 

Mr. O. W. Price has recently given a course of lectures before 
the class on the methods in use in the Bureau of Forestry, and 
Dr. B. W. Evermann of the Fish Commission and others will ar- 
rive later and give courses of lectures. 

The Junior Class is at New Haven in charge of Professor Tou- 
rney and assistants, and will make extensive plantings on the 
property of the New Haven Water Company this spring. 

Mr. Austin Cary has resigned from his position as Forester to 
the Berlin Mills Paper Company, being succeeded by A. S. Wil- 
liams (Cornell '03). Mr. Cary is now at Milford, Pa., assisting 
in the spring field work of the senior class of the Yale Forest 
School, having charge of the work in surveying. At the close 
of the school year, he will begin his work with the Parsons Paper 
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Company, of New Hampshire, in the capacity of Forester and 
will make examination of their extensive Spruce lands recently 
acquired in Quebec Province. 

1 ' For defining, classifying and describing the forests in the 
Forest Preserve in conjunction with the Bureau of Forestry of the 
United States Department of Agriculture, ten thousand dollars, 
or so much thereof as may be necessary, provided that an ex- 
penditure of equal amount be made by the Bureau of Forestry for 
the same purpose." 

Some discussion of this last clause is perhaps pertinent. Con- 
sider first the stated objects of this appropriation : ' ' For defining, 
classifying and describing the forests in the Forest Preserve." 
Under the direct supervision of the Superintendent of Forests, 
three State foresters during the summer of 1901 personally 
viewed, defined and classified every piece and parcel of the Forest 
Preserve ; as to descriptions, the public has been deluged with 
them — in the Annual Reports of the Forest, Fish and Game 
Commission, and in numerous other state, national and private 
publications. Let us have something besides reports and de- 
scriptions, words and pretty pictures — something of value to the 
mill man, the lumberman, the estate owner ; why must the com- 
mission have to struggle to scrape together a few dollars to plant 
fewer acres of waste land ? Why is there no fire patrol ? Why no 
more foresters ? Why not many more of these things when five 
and ten thousand dollars appropriation for reports and descrip- 
tions are yearly occurrences ? 

And if the Legislature, in its wisdom, has decided that more 
defining, classifying and describing is necessary for the good of 
the forests — why is not the State forestry service directed to so 
define, classify and describe ? It cannot mean that the honorable 
body deems the present Forest Commission, Deputy Forest 
Commission, Superintendent of State Forests and State Foresters 
incompetent ! 

The State Forest, Fish and Game Commission is busy arrang- 
ing and installing an extensive exhibit at the St. Louis Fair, and 
one that bids fair to be of considerable interest to the general 
public. To house a part of the exhibit, a log cabin from the 
Adirondacks will be erected — its associates, the guide boat, pack 
basket, rifle and camp kit will be within, together with mounted 
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specimens of the game birds and animals of the state. The 
forestry exhibit will consist of specimens of native woods, photo- 
graphs of trees, drawings of their fruit and foliage, tree seeds, 
and various tools used in forest operations. 

At the outside of the camp will be a small forest nursery. 
Beds will be in evidence, illustrating different methods of sowing, 
beds to show the treatment necessary for different species, beds con- 
taining seedlings ; one, two and three year old transplants ; beds 
to show the various devices for shelter, and other interesting 
phases. 

The exhibit will undoubtedly be both interesting to professional 
men and instructive to the public. 

For the benefit of those who contemplate entering the forestry 
service of the Philippines, we publish, by permission, the follow- 
ing letters : 

Department of the Interior, Forestry Bureau, 

Manila, March 12, 1904. 
Professor Henry S. Graves, 

Director, Yale Forest School, New Haven, Conn., U. S. A. 

I have the honor to acknowledge receipt of your letter of Jan- 
uary nth, and take great pleasure in replying to your question 
as to health conditions in the Philippines. 

We have had our American foresters here for more than two 
years, and at a recent conference in Manila they all seemed 
rugged, strong and happy. The only sick man of the lot was 
Bryant, Assistant Chief, whose station is in Manila. Bryant is 
now on his way to the States on leave of absence and hopes to re- 
turn in the near future. 

Some of the foresters were under the weather the first year, 
but all are now acclimated and regard the climate as even better 
than that of many sections of the United States. 

I have been here five years and have enjoyed the climate. I 
consider it as good and healthy as that of our southern border 
states. 

In the tropics one must be temperate and avoid hard work in 
the middle of the day. You have undoubtedly heard of a great 
deal of sickness in the Philippines and we have had what appears 
to be a long list, but much of it is due to exceptional hardships 
undergone by the soldiers in their campaigns. Many Americans 
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living in the cities in these Islands in the early days were careless 
in their habits, but at the present time we are all learning how 
to live here and each year notes a larger proportion of Americans 
who are acclimated and really fond of the climate. A residence 
of a few years in this place is liable to make one dissatisfied with 
your changeable New England weather with its slush, cold and 
consequent Grippe and many other kindred troubles. At present 
the percentage of sickness and death among the white people in 
the Islands is not above that of many of our cities at home. 
However, this is a country for pioneers and not for timid boys. 
In our service we want young men who are fearless and who are 
willing to stand a few hardships. The field here is a virgin one 
and should appeal to any one interested in forest work. Our for- 
esters have large and important districts to control ; they enjoy a 
high standing among the residents, and are rendering very satis- 
factory service. I doubt if one of them would care to transfer to 
service in the United States at the present time. They will have 
finished their third year of service within a few months, and will 
undoubtedly take a well earned leave of absence. This will leave 
our Bureau without any trained foresters, so you may imagine 
the interest I take in securing good men from the United States. 
We have but six trained foresters at present, and have work for 
at least forty. 

Mr. Bryant will probably visit you within a month or two and 
will be able to answer your questions. 

Hoping to have the pleasure of seeing some of your young 
men out here, believe me, 

Very respectfully, 

George P. Ahern, 
Captain 9th U. S. Infantry, Chief of Forestry Bureau. 

And we are glad to be able to follow Capt. Ahern's letter with 
the following from one of the Foresters in the field : 

Department of the Interior, Forestry Bureau, 

Masbate, P. L, Feb. n, 1904. 
My dear IV. — 

* * We need some more good men over here to take 
charge of Forester's Districts. A Forester in charge of a district 
is quite independent of the Manila office, is expected to mark a 
good share of the timber to be cut in his district, recommend 
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what and how many licenses for the cutting of timber shall be 
granted and to whom these grants shall be made, and how much 
timber shall be cut and make rules for the lumbermen to follow 
and see that these rules are obeyed. It is pretty nice work after 
one becomes acquainted with his trees and the district. 

I just returned from Manila yesterday where I had the 
pleasure of seeing all the Foresters in a little conference. 
Bryant, Klemme, Hagger, Maule and Van Wickle were all there 
and you probably remember them all as Cornell Foresters. You 
may be sure we had a jolly time and appreciated it as it was the 
first time we had all been together over here and for most of us 
the first time we had had a chance to visit Manila for about a 
year. Cornell and Dr. Fernow were often spoken of and always 
you may be certain with loyalty. 

As to equipment you can purchase almost anything you want 
in Manila but usually at a much greater price than it would be 
necessary to pay in the States. There is no use in loading your- 
self down with clothing, though a good light woolen suit is ac- 
ceptable. You can order shoes and such things by mail from 
the States and about the same as is paid in the States. Bring 
either a Colt .38 or .45 revolver, 6 in. barrel, six-shooter. You 
can get .38 and .45 Colt ammunition here from the Army. 

About sixty constabulary native soldiers took to the hills with 
their guns, ammunition and a lot of commissaries yesterday up 
in northern Luzon and many people think it means another in- 
surrection but there are no arms out among the natives except 
those in the constabulary outfits and the little ammunition they 
have will be used up before they can do anything. . . 

W. W. C. 



Hardy Evergreens and 
Forest Trees, 

For Reclaiming and tor the Planting of New Forests. 



My trees are all nursery grown. Nurseries are located on the 
open prairie here in the extreme northern part of Illinois. Ex- 
posed to all kinds of weather giving the trees a hardiness not 
found in those that are growing under protection. 

Leading Varieties for Forest Culture : 

Pinus strobus {Am. White Pine), Pinus sylvestris {Scotch 
Pine), Pinus resinosa {Red or Norway Pine), Pinus divari- 
cata {Jack Pine), Pinus ponderosa {Bull Pine), Pinus aus- 
triaca {Austrian Pine), Picea douglasit {Douglas Spruce from 
Colorado seed), Picea nigra {Am. Black Spruce), Picea alba 
{White Spruce), Picea pungens {Blue Spruce from Colorado 
seed), and many others. 

DECIDUOUS TREES: 

Hard and Sugar Maple, Norway Maple, American Ash, 
Am. Linden or Basswood, American Scarlet Oak, White 
Elm, White Birch, etc. 

CATALOGUE WITH PRICES FREE. 
Mention this Magazine. 

D. HILL, 

Evergreen Specialist, DUNDEE, ILL. 
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CHAPARRAL IN NORTHERN CALIFORNIA. 

At the mention of chaparral in California the mind turns in- 
stinctively to the conditions prevailing in the mountains of the 
southern part of the state. To associate chaparral with this 
southern region is but natural, since the problems here present- 
ed have been frequently discussed, while the general reader's 
attention has rarely been called to the existence of chaparral 
areas in the north. Moreover, the general appearance of the 
brush covered mountains of the southern counties, as contrasted 
with the more heavily timbered slopes of the north, does not 
indicate that the two regions have chaparral problems in com- 
mon. There is, however, quite as great a chaparral problem 
involved in the management of the northern timber forests, as 
in dealing with the protective forest cover of the southern 
mountains. 

Chaparral being rather an elastic term, it may be stated that 
it is used generally in the north to describe dense brush of any 
and all species growing on land once under forest cover or 
capable of supporting forest growth. Thin brush, alone or 
under scattered timber, as found in canyons or in low elevations 
where aridity or scanty soil prevent better growth, is not con- 
sidered as true chaparral. 

Leaving the central portion of the state out of consideration 
and defining the southern region as that extending from San 
Luis Obispo and the Tehachapi mountains south to Mexico, 
and the northern as extending from the 39° parallel to the Ore- 
gon line, exclusive of the Coast Redwood district, we have two 
very interesting regions for comparison. 

In the former we find the chaparral in almost undisputed pos- 
session, with the transformation from timber land to brush 
nearly complete. The little timber that remains is scattered 
and doomed to speedy annihilation,with brush replacing it, ex- 
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cept on limited areas where the reproduction which followed 
lumbering has escaped the fires. 

In the north quite the opposite condition prevails. Here the 
mountains are covered for the greater part with timber forests, 
while only comparatively small areas have reverted to chaparral. 
These areas, however, through the agency of lumbering and fire, 
are increasing with startling rapidity. 

These comparisons show that in the south it is nothing but the 
chaparral problem; removal of causes would still leave the 
brush in possession. In the north, on the other hand, the duty 
of the forester is to prevent the chaparral from encroaching 
further on the forest, which it will surely do under present 
conditions. 

The deplorable condition of denuded slopes and worthless 
brush found in the southern mountains should be a striking 
lesson. It shows all too clearly what may be expected else- 
where, as the outcome of indifference and inactivity, and the 
difficulty of effecting a cure after such a stage is reached. 
Remedial measures are the only resource in the south; in the 
north there is yet time for preventive action. Agitation backed 
by action should not cease until, through protection and more 
rational lumbering, both public and private land is safe from 
the scourge of the chaparral. A further encouragement to 
prompt and energetic' action in preventing the spread of chap- 
arral in the north, is the certain knowledge that the more favor- 
able climatic conditions will enable the forester to perpetuate 
finer forests than the south can ever hope to produce. 

Semi-arid conditions combined with scanty soil, since they 
relieve the brush of competition with vigorous tree growth, are 
most favorable to chaparral. Hence it follows that the largest 
continuous areas of brush land occur in the southern part of 
the state, where these conditions largely prevail; yet in northern 
California, in a region of heavy rainfall, are found surprisingly 
large areas of true chaparral of greater density and uniformity 
than is the average for the south. 

The amount of chaparral land north of the 39° parallel is dif- 
ficult to estimate. It occurs in irregular areas among the 
various types of forest, and could be accurately estimated only 
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by a careful survey. At present the only authentic data is that 
given by J. B. Leiberg of the U. S. Geological Survey in a re- 
port on " Forest Conditions in the Northern Sierra Nevada." 

Mr. Leiberg's investigations covered an area of 3,491,100 
acres in the mountains of Butte, Plumas, Sierra Nevada, Yuba 
and Placer counties. The conditions found in this region may 
be considered as fairly representative of the entire Sierra timber 
country. Of this area 213,730 acres, or 6 per cent of the total, 
were estimated to be under chaparral cover. This means that 
just so much land is waste — it might as well be desert save for 
its water conserving and soil retaining power — , worthless for 
grazing, unproductive of timber, and unreclaimable save at 
prohibitive expense. 

If an artificial grouping were made it would throw the chap- 
arral into two types or classes: (1) that which has evidently 
always been'. in possession, (2) that which has taken possessiqn 
sinye lumbering and fire removed or thinned the forest growth. 
In the one case natural causes, mainly fire, are responsible; in 
the other, man, through lumbering, is the raison d'ttre* In both 
cases the chaparral covers the sites of former forests, the main 
difference being the time and rapidity of the transition. 

The first mentioned type is found mainly on the higher eleva- 
tions, seldom below 4,000 feet and the best examples above 
6,000, often in tracts of great extent along the summits and 
slopes of main ridges, and in smaller areas on lateral ridges. 
At about 8,000 feet the brush begins to thin out because of inimi- 
cal climatic conditions. The second type of chaparral mention- 
ed is found at lower elevations, and invariably in the path of 
lumber operations. 

The high brush covered ridges described as type (1) show 
external evidence of having been timbered; and old residents 
affirm that it has always been brush land because too high and 
too poor to produce timber. Examination, however, usually 
reveals the presence of old stubs and charred logs among the 
densest chaparral, often entirely covered with soil; while the 
soil conditions are as good as in the adjoining timber. From 
the surrounding forest blackened stubs and occasionally a 
decrepit tree extend out into the chaparral. These burned 
stubs and trees, as retreating outposts of the forest, show that 
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timber once grew where brush now holds full sway. Each suc- 
ceeding fire reduces these evidences of former timber growth, 
kills a few more trees along the disputed boundary, and extends 
the line of chaparral farther back into the forest. 

That brush, without the aid of the lumberman, gained pos- 
session on the higher elevations and not elsewhere, is due to 
the fact that fewer species and less fire-resistant ones occupied 
these upper sites. Forests composed mainly of fir cover most 
of the higher slopes, and it is in these that the first mentioned 
class of chaparral is most common. The fir, especially until 
the polewood stage is passed, is very susceptible to fire. It is, 
however, one of the first species to work back into the chaparral 
and in many places would regain possession if it were not for 
recurring fires. 

The chaparral of the lower slopes is practically the same as 
the other save that it has appeared more recently, and is the 
direct result of lumbering followed by successive fires which kill- 
ed the reproduction and the thin stand of culled timber. 

Fire, either with or without the aid of lumbering, is directly 
responsible for all chaparral, the usual sequence being a 
forest denuded by fire, and replaced by chaparral. The pro- 
cess is a gradual one, usually continuing for many years. 

More or less brush exists in the openings and in the shade of the 
coniferous forest. When this forest cover is removed, the brush 
is stimulated by the increased light to more vigorous growth, 
and soon assumes the density which characterizes it as chap- 
arral. Suppressed coniferous seedlings also exist or start after 
the opening up of the forest canopy. They possess the inher- 
ent power of overtopping, and ultimately crowding out, the brush 
in the struggle for supremacy; but fire almost invariably occurs 
and turns the balance in favor of the brush. The coniferous 
seedlings are killed outright; while the brush receives only a 
temporary check, and sprouts anew. Even repeated seeding 
by the surrounding timber avails little, as the brush, aided by 
fire and its sprouting capacity, retains the lead, and eventually 
the seed trees are themselves destroyed. The hard, bony or 
pulpy covering of the seeds of most chaparral species give 
them a further advantage in competing with the conifers. 
When they fall on ground made bare by fire, they withstand the 
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heat of the summer sun and sprout when conditions become 
favorable. Fir and pine seeds under similar conditions lose 
their vitality. This same protective covering renders the seeds 
immune, in a measure, to the light ground fires. 

In composition the northern chaparral presents a great 
variety of genera and species, as well as many variations from 
the described types. The large number of the forms are of 
too rare occurrence or too limited in distribution to be of inter- 
est to the forester, species of Manzanita and Ceanothus make 
up the bulk of the chaparral thickets. 

Elevation, exposure, local aridity, soil conditions and preva- 
lence of fires determine the composition and distribution of the 
chaparral. The more important species follow: 
. Arctostaphylos glauca Lindl. Big-berried Manzanita. The 
common species of the foothills, seldom appearing above 
4,000 feet. Forms a cover of moderate density in the open or 
under Pinus Sabiniana. Often associated with Ceanothus cunea- 
tus. 

Arctostaphylos patula Greene. Green Manzanita. Is seldom 
found above 6,000 feet. Alone or mixed with Ceanothus velu- 
tinus, it forms dense thickets on large areas formerly occupied 
by Pinus ponderosa and Pinus Lambertiana. Is very common 
in the Mt. Shasta region. 

Arctostaphylos tomentosa Dougl. The Manzanita of the higher 
elevations, usually above 5,500 feet. It occupies ground 
covered within historic times by Abies magnifica and associated 
species. Often occurs in pure, almost impenetrable, stands on 
the high ridges. 

Ceanothus cwieaius Nutt. Occurs in frequent clumps in open 
forests of the Digger-Pine type. Is seldom dense save as 
sequel to fires which destroy the tree growth. 

Ceanothus velutinus Dougl. Buck-brush. The most abundant 
and troublesome member of the genus, covering a wide range 
from 3,000 to 6,500 feet. Associated with the Green Manzanita 
it is the dominant chaparral of the middle altitudes. 

Ceanothus cordulatus Kellog. Snow-bush. A spinescent 
shrub which forms very dense thickets at the higher elevations, 
descending also to the lower slopes. 

Castanqpsis chrysophylla A. DC. Chinquapin. Occuring as 
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a low, dense-growing shrub on the high ridges in the upper 
timber zone of the pines. 

Cercocarpus parvifolius Nutt. Mountain Mahogany. Widely 
distributed, although seldom forming dense thickets except on 
the summits of main ridges above 7,000 feet. 

Querctis dumosa Nutt. Scrub Oak. A hardy, compact shrub 
of the middle elevations, often forming dense, unyielding 
thickets over small areas. 

The ruling species of chaparral are those mentioned above. 
There are, however, many other shrubs which are more or less 
common. Several additional species of Manzanita and Ceano- 
thus are of not infrequent occurrence. In addition, one or more 
species of Rhamnus, Prunus, Rhus, Adenostoma, Umbellularia, 
Berberis and Populus contribute in a minor degree to the 
shrubby fauna of the chaparral areas. 

In general composition the chaparral is made up of some 
dominant species, usually a Manzanita or Ceanothus, or often 
the two in mixture. The less common species appear singly or 
in clumps here and there among the dominant growth where 
favorable conditions prevail. 

The chaparral of the north is of little economic importance. 
Its only value is as a soil retainer, and conserver of moisture. 
In performing these functions it replaces forest growth which 
would be of much greater value as a protective agent, and of 
material commercial value as a timber producer. 

The great menace of the chaparral lies not in the present, but 
in the future. True, it is discouraging to see the most worthless 
brush exclusively covering land which recently supported mag- 
nificent timber, but the area thus appropriated is not alarmingly 
large. It is, rather, the rapid ascendency of the chaparral 
which should cause apprehension, for at its present rate 
of increase the chaparral in a few decades will be in excess of 
the forest. 

For the harm that has been done there is no immediate re- 
medy. To reclaim the chaparral by planting is not feasible 
now, nor will it be for years. The time, however, is ripe for 
the better protection of the mountain forests from fire, and the 
application of more business-like lumbering methods. The 
inauguration of those two reforms, or either of fire protection 
alone will effectively check the progress of the chaparral, and 
enable the forest to gradually reclaim its own. 

E. A Sterling. 
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The Planting of White Pine in New England. By Harold B. 
Kempton. Bulletin No. 45, Bureau of Forestry, U. S. Dept. of 
Agriculture, Washington, 1904. 

The information contained in this bulletin was gathered from 
investigations of plantations in New England during the summer 
of 1901. The publication is valuable as containing a record of 
the most important Pine plantations of New England and show- 
ing certain conclusions from their successes and failures. The 
recommendations regarding the methods of planting are good. 
But the section on thinnings is exceedingly weak. The pro- 
posed method of thinnings is not clearly explained, and there is 
no definite statement whether the author would or would not 
recommend thinnings. The final chapter contains a statement 
of the financial profits of planting Pine. There is no clear con- 
nection between this statement and the results of the study on 
the specified plantations, particularly in the matter of yield. An 
effective business statement of profits must be based on a much 
clearer estimate of growth and yield than is contained in this 
bulletin. 

The Basket Willow. By William F. Hubbard. Bulletin No. 46. 
Bureau of Forestry, U. S. Department of Agriculture, Washing- 
ton, 1904. 

This is an unusually complete and satisfactory treatise on the 
subject of willow culture. The subject is treated both from the 
standpoint of European experience and the practical application 
of up-to-date methods in this country. Full instructions are 
given for planting willows and for handling the product. 

A chapter oft the insects injurious to the Basket Willow is 
presented by F. H. Chittenden of the Bureau of Entomology. 
The bulletin will be of great value to those interested in Willow 
farming. 

Forest Resources of Texas and The Timber on the Edwards 
Plateau of Texas. By William L. Bray. Bulletins 47 and 49, 
Bureau of Forestry, U. S. Department of Agriculture, Washing- 
ton, 1904. 

The Bureau is to be congratulated on having secured such an 
exhaustive study of the forest conditions and problems of Texas 
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as is contained in these bulletins. Professor Bray has done his 
work well and presents his data in admirable form. Both the 
scientific and commercial aspects jof the subject are fully treated. 
Moreover, this discussion is peculiarly timely, because there is 
now still time for Texas to inaugurate a definite forest policy. 
Her forests have not yet been seriously damaged and land is 
still so cheap that reserves can be established at small cost. 

There are three directions in which reform is needed. First, 
fire must be stopped if the forests are to reproduce themselves. 
Second, more conservative lumbering must be introduced. 
The present methods of cutting are unnecessarily destructive. 
Lastly, reserves should be established to regulate stream flow. 

Bulletin 49 describes in detail one of the areas which should 
be reserved. The headwaters of the stream which water the 
Rio Grande Plain lie in the Edwards Plateau. The important 
agricultural interests of the Plain have been seriously damaged 
by careless cutting oa the Plateau. 

The establishment of other reserves is recommended for simi- 
lar reasons in the Longleaf Pine area of southeast Texas and 
in the regions of mixed forest in the central part of the state. 

Space does not permit of more than a brief mention of the 
scholarly description of the distribution of types and the species 
composing them. 

The Forests of the Hawaiian Islands. By William L. Hall. 
Bulletin No. 48, Bureau of Forestry, U. S. Department of 
Agriculture, Washington, 1904. 

The Bulletin summarizes the conclusions reached by Mr. 
Hall after an extended tour of the Islands. The object 
of the trip was to collect data for the intelligent formu- 
lation of a definite forest policy. The Bulletin contains a brief 
description of the wooded area in the Islands and the different 
types of forest. The species are all tropical and of little 
commercial value except, locally, for fuel and poles. The chief 
utility of the forests is the power to prevent destructive floods 
and conserve the rainfall of the mountains for the use of the 
farms below. The lowlands can best be devoted to farming, 
but the mountains aboye 2000 feet should be wooded. The 
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experience of the past shows that unless the higher ridges are 
kept wooded, the stream flow is very irregular. 

The future policy proposed includes the creation of reserves, 
the planting up of denuded areas, and the cutting of the mature 
stands. 

Cross-tie Forms a?id Rail Fastenings, with Special Reference 
to Treated Timbers. By Hermann von Schrenk. Bulletin No. 
SO, Bureau of Forestry, U. S. Department of Agriculture, Wash- 
ington, 1904. 

In this bulletin Dr. von Schrenk has presented the problem of 
the most economical forms of ties and also the best methods of 
protecting, against wear, soft-wood ties which have been chemi- 
cally treated. The author fully discusses the methods of manu- 
facturing ties from logs of different sizes and concludes that it 
would be a distinct economy to make half round ties with one 
surface wider than the other, rather than the ordinary rectangu- 
lar and the pole ties. The half round ties recommended would 
have the following dimensions: Top bearing surface 6 inches; 
bearing surface on ballast 10-12 inches; thickness 7 inches; length 
8 feet or more. When the ties have these dimensions, there is 
a greater bearing surface per mile and correspondingly a more 
stable track. The half round ties are an economy because in 
many instances two ties might be secured from a log where or- 
dinarily only one is cut. 

The subject of rail fastenings is taken up in connection with 
treated ties. It has been found that soft-wood ties, which have 
been chemically treated, are quickly worn -out because of the 
abrasion by the rails. Naturally a soft-wood tie will not stand 
the direct wear of a rail as well as Oak. The chemical treat- 
ment prevents a decay, but does not make the ties resistant? to 
abrasion. The author explains how this may be avoided by the 
proper use of tie fastenings. 

Every forester should study this bulletin to acquaint himself 
with facts concerning the manufacturing and handling of ties. 

Forest Planting in Western Kansas. By Royal L. Kellog. 
Bulletin No. 52. Bureau of Forestry, Washington, 1904. 
This bulletin is a concise manual for the street planter and 
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for the farmer who wishes to establish windbreaks or woodlots 
in this semi-arid part of the United States. After a brief dis- 
cussion of the advantages of tree planting: for these purposes, 
the author gives the practical details of nursery practice, trans- 
planting, cultivation and pruning. In conclusion the results 
of measurements of existing groves are tabulated. The varying 
conditions under which these groves have developed made it 
impossible to obtain enough data to formulate definite laws of 
growth for the different species. The figures are merely 
suggestive. Honey Locust, Osage Orange, Russian Mulberry, 
Green Ash and Red Cedar are the species most commonly 
planted. The Pines have been sadly neglected. They would, 
undoubtedly, have given better results than many of the broad- 
leaved species that were tried. 

Chestnut of Southern Maryland. By Raphael Zon. Bulletin 
No. S3, Bureau of Forestry. Washington, 1904. 

This Bulletin presents the results of a careful detailed study 
of the natural history of Chestnut in several of the southern 
counties of Maryland. The conclusions are based on the 
measurements of a very large number of trees and a close study 
of yield in a restricted area. Few silvicultural studies have 
been made in the United States which command so much confi- 
dence and whose results are so satisfactory as this one by Mr. 
Zon. The figures of growth are naturally applicable only to the 
region studied, but the life characteristics of chestnut, as 
described, will be found to hold true for other regions, even 
as far north as New England. Mr. Zon's conclusions are as 
follows: 

1. Almost all the trees in southern Maryland are coppice 

growth. 

2. Almost all these sprouted from the root collar. 

3. Low stumps produce the best sprouts. 

4. Winter is the best time for cutting. 

5. Chestnut from seed preserves the capacity of producing 

sprouts for a longer time than coppice growth. 

6. Coppice must be cut earlier than trees from seed iq order 

to produce good sprouts. 
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7 There is an age when trees cease entirely to produce 

sprouts. 
9. Coppice grows faster than trees from seed for about 20 

years. 

9. Coppice has thicker bark than trees from seed. 

10. Unnatural dimensions are called for by consumers of 

poles. 

11. Pure coppice is the silvicultural system to which chestnut 

is best suited. 

The Relation of Forests to Stream Flow. By James W. 
Tourney. Reprint from the Year Book of the U. S. Department 
of Agriculture, Washington, 1904. 

This paper has especial interest since it contains results of 
the investigation of the Bureau of Forestry carried on in the 
San Bernardino Mountains of California. 

The tables comparing the annual rainfall and run-off on 
forested and non-forested catchment areas in the San Bernardino 
Mountains are very striking. Professor Tourney's conclusions 
are as follows: 

"In humid regions, where the precipitation is fairly evenly 
distributed over the year, and where the catchment area is suf- 
ficiently large to permit the greater part of the seepage to enter 
the stream above the point where it is gauged, the evidence 
accumulated to date indicates that stream flow is materially in- 
creased by the presence of forests. 

"In regions characterized by a short wet season and a long 
dry one, as in southern California and many other portions of 
the west, present evidence indicates, at least on small mountain- 
ous catchment areas, that the forest very materially decreases 
the total amount of run-off. , 

"Although the forest may have, on the whole, but little 
appreciable effect in increasing the rainfall and the annual run-off, 
its economic importance in regulating the flow of streams is 
beyond computation. The great indirect value of the,, forest is 
the effect which it has in preventing wind and water erosion, 
thus allowing the soil on hills and mountains to remain where 
it is formed, and in other ways providing an adequate absorbing 
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medium at the sources of the water courses of the country. It 
is the amount of water that passes into the soil, not the amount 
of rainfall, that makes a region garden or desert.' ' 

Recent Progress in Timber Preservation, By Hermann von 
Schrenk. Reprint from the Year Book of the U. S. Depart- 
ment of Agriculture, Washington, 1904. 

During the last year the Bureau of Forestry has carried on 
an extensive series of experiments in the preservation of tim- 
ber, with special reference to ties, poles and other timbers used 
by railroads. Dr. von Schrenk's paper is essentially a general 
presentation of the practical problems of timber preservation 
and of the diffent methods of treating ties and other timbers. 

Forestry in Relation to City Water Supplies y by H. S. Graves. 
Proceedings of the Twentieth Annual Meeting of the Conn. 
Society of Civil Engineers, New Haven, 1904. 

Water Companies and City Water Boards are now taking a 
great deal of interest in forestry. They are forced to hold large 
areas of land about their reservoirs, in order to keep off un- 
desirable inhabitants and to prevent every nuisance which might 
affect the purity of the water. 

Professor Graves points out, in his paper, that the presence 
of a forest cover, properly managed, creates the best possible 
conditions for the maintenance of a regular supply of pure 
water. Ordinarily a forest cover adequate for the protection ot 
the water, would be established naturally, provided the land is 
absolutely protected. For this purpose alone, therefore, the 
skill of the forester is not required. The chief advantage of 
forestry for water concerns is the financial return which will 
eventually come from a full utilization of land for timber pro* 
duction which has been purchased primarily for another purpose* 

The Forest Manual. Issued by the Bureau of Forestry of the 
Department of the Interior of the Philippine Islands containing 
The Forest Act (No. 1148) , Extracts of other laws of the Philip- 
pine Commission relating to the Forest Service, and the Forest 
Regulations prepared in accordance with the provisions of the 
Act. 

This hand book contains the laws and the new rules and reg- 
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ulations recently put into effect in the federal reserves of the 
Philippine Islands. 

It would seem that the Philippine Commission has by the 
enactment of its "Forest Act/' and the subseqeunt establish- 
ment of the "Forest Regulations" empowered by this act, pro- 
vided for every contingency that may arise in the administra- 
tion of the Public Forests and Forest Reserves of the Philippine 
Islands. 

We note that the law permits the issuing of licenses for cut- 
ting for a period of 25 years and that a license may be extended 
for a second period of 25 years if desired. This will encourage 
lumbermen to take licenses over large tracts and will undoubted- 
ly make the work of inspection by the Bureau of Forestry much 
simpler than under the old law of restricted licenses. 

The regulations have been worked out with great forethought 
and should result in full protection of the interests of the Govern- 
ment. Captain Ahern and his helpers are to be congratulated 
on the excellent organization of the Philippine Forestry Service. 

Leitfaden fur Vorlesungen aus dent Gebiete der Ertragsregelung^ 
by W. Weise. Pp. 202, 8° , Berlin, 1904. 

This is an elementary but comprehensive work on Forest 
Regulation, designed for students. The author refers in his 
introduction to the difficulty of many German students in com- 
prehending the average modern work in Forest Management. 
American foresters, most of whom do not have a full command 
of German and who find it almost impossible to use such works 
as Borggreve's Forstabscha tzung, Graners Forstbetriebsein- 
richtung, and Weber's Forsteinrichtung, will welcome Weise's 
book, which is written in a very simple direct style. While the 
subject is condensed into the briefest possible space, the book 
is very comprehensive. The entire subject of Forest Mensura- 
tion is included, with special emphasis on the growth and yield 
of trees and stands. The chapters on the methods of regulation 
now in use in Europe are very clear and make the book one of 
the best in existence for the student of Working Plans. 
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Studien fiber diewirihschaftliche Bedeutung derinsektenfressendm 
Vogel y by Dr. G. Rohrig, Berlin, 1903, is reviewed in A, F. J. 
May. 

The question regarding the usefulness of insect eating birds 
is still an open one. The author points out, that the terms 
useful and. obnoxious can be only relative and that it is most diffi- 
cult to follow into details the usefulness and the damage attribu- 
table to the same animal and to strike a final balance. 

Birds which live on insects eat, within certain limits, all the 
insects which they can get and hence here and there, if there 
were opportunity of securing only useful insects, they eat these 
just <is likely as the most obnoxious. The author considers as 
directly useful only the insects which assist in fructification 
and to a limited extent the parasitic insects, tachinae, etc. 
Only very few insects have a really practical interest in the first 
direction, and as to the parasites the author asks 'what is the 
value of their aid, when it arrives only after we have suffered 
irremediable damage and lost our crop?' For, he argues, these 
insects stand in close relation to their hosts, as long as the lat- 
ter are in small numbers, the former remain so, and they in- 
crease only when the hosts by their increase give opportunity. 
Only when the hosts have become so numerous that the usual- 
ly short-lived females of the parasites can without difficulty de- 
posit their eggs follows a reduction of hosts, meanwhile the 
damage has been done, for it takes often years before the bal- 
ance between hosts and parasites is attained. He concludes 
that the value of parasites for our cultural interests is mostly 
overestimated. The author denies that these parasitic insects 
are specially liable to be eaten by birds, simply because of their 
development and life habits which withdraw them from the 
birds. Extensive feeding experiments by the author have 
established that the capacity of birds for consumption of insects 
is enormous, (150 lbs to one pair of titmouse.) The remark- 
able mobility and ability of finding their prey enables them to 
secure large numbers and increases their economic importance 
which consists less in the destruction of insects occurring in 
large masses, than in the removal of the singly distributed, not 
in the ending of an insect pest but in the prevention of its occurrence. 
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Also the choice of food was determined by feeding experiments 
which showed that an insect diet was always welcome even in 
the presence of other acceptable food. 

The conclusion reached is, that the presence of insect-eating: 
birds in sufficient number furnishes absolutely the possibility of 
keeping insects in check. 

Dendrologiscke Winters tudien y von Camillo Karl Schneider. Mit 
224 Textabbildungen. G. Fischer, Jena, 1903. Mk 7.50. 

This work which includes description of 235 genera and 434 
species is announced by the author as a basic preliminary 
work for a full description of the distinctive features in the 
leafless appearance of the woody plants which are indigenous or 
found planted in Middle Europe. Naturally most of our own 
species are found here. 

The descriptions are intended for the practitioner and excel- 
lent illustrations, especially of the habitus of whole trees and 
bark accompany them and an analytical Key is found in the 
special part. The arrangement of the illustrations is, however, 
rather confusing. 

A new edition (second) of Lorey's Handbuch der Forstwissen- 
sckaft, in four volumes instead of three, is reviewed at length in 
A. F. J. p. 263 ff. 

This is undoubtedly the best encyclopaedic work on the whole 
field of forestry in existence, and for a reference book — it is 
now provided with an alphabetic index— the most convenient. 
The 18 contributors belong to the best known authors in forestry 
literature, mostly connected with forestry schools. The price 
is 50 Mark. 



PERIODICAL LITERATURE. 

[The following abbreviations will be used for the foreign periodicals 
which will be regularly reviewed in this department: Allgemeine Forst und 
Jagdzeitung— A. F. J.; Bulletin de la Societc centrale forestiere Belgique — 
B. Belg.; Centralblatt f Qr das gesammte Forstwesen— C. F.; Naturwissen- 
schaftliche Zeitschrift fur Land-und Forstwirthschaft— Nw. Z. L F.; Revue 
des eauxet forCts— R. E. F.; Schweizerische Zeitschrift fiir Forstwesen— S. 
Z. F,; Zeitschrift fiir Forst and Jagdwesen— Z. F. J.; Indian Forester— I. F.; 
Lesnoy Journal — L. J. The month or pages in which matter reviewed appears 
will follow these initials. Instead of reviewing the periodical* one by one, the 
articles of interest appearing in the various journals will for convenience of 
the reader, be grouped under the fo'lowing ten subject headings: I, Soil and 
Climate; II, Botany, general, and Dendrology; III, Silviculture and Protection; 
fV, Utilization, Market and Technology; V, Regulation, Mensuration and 
Finance; VI, Statistics, History and Description; VII, Politics and Legislation; 
VIII, Roads and Survey; IX, Zoology (Entomology); X, Unclassified. The 
roman number representing the group will be placed at the head of the reviews 
or briefs dealing with the subject matter.] 

I. 

A clear critical statement, with illustrations, of our knowledge 
on the mycorhiza and its function in the nutrition of forest trees 
by Dr. P. Jaccard is to be found running through several num- 
bers of S. Z. F. As we have given much space to this subject 
(vol.11 p. 97 fl) we may here only state the author's conclusion 
that the main reason for the diverging views is to be found in the 
fact, that "we are much too little acquainted with the physical, 
chemical and biological properties of humus, which vary much 
according to situation, climate, subsoil and vegetation/' 

An article by Dr. Burri based on experiments on Die Nutz- 
barmachung des Luftsiickstoffes durch Bodenbakierien, running 
through several numbers of S. Z. F. comes to a conclusion in 
the May number with the statement: "In these results which 
indicate a regular existence of nitrogen-condensing bacteria in 
the forest litter, one may recognize a satisfactory explanation 
of the increase of nitrogen in the same, demonstrated by Henry. 
In the light of these facts the consequences of the use or 
eventual removal of the forest litter from the woods become 
evident." 

In Z. F. J. p. 587 ft. J van Schermbeek, in answer to strict- 
ures on his discussion of the chemistry of humification, develops 
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in 15 very precisely stated theses his views, the main gist of 
which is that humification is a process of fermentation and that 
through failure of recognizing: this on the part of foresters and 
agriculturists, many mistakes are made in their processes of cul- 
ture. 

II 

The Report of the Director of Experimental Farms at Ottawa 
contains annually a brief account of the rate of growth and be- 
havior of forest trees, planted, now 15 years ago, in forest belts 
at the Experiment station near Ottawa and also at the various 
substations in different parts of the Dominion. These notes, 
as well as the experiences in the Arboretum, which in 1903 (re- 
port issued lately) contained nearly 5000 specimens are of great 
value. The last report gives a list of trees and shrubs most 
attractive in their foliage, bark and fruit. Lists on hardiness 
were published in earlier reports. Of the commoner kinds 
which have not proved hardy the report for 1902 cites Liriodend- 
ron, except a variety, inlegrifolia, Cercis canadensis, (which, 
however, is represented as gradually "acclimating itself") Cor- 
nus florida, Nyssa sylvatica, Sassafras officinale. Altogether of 
the 121 species listed as native in Canada, about 100 have 
proven hardy or half-hardy in Ottawa. Further experiences 
regarding the ability of trees to acclimatize and of the influence 
of the derivation of plants or seeds from different climates are 
given. "An excellent example is the red maple, Acer rubrum. 
This tree imported from the United States has killed back and 
made scrubby trees, while from further north it has done well." 

In a list of 110 species and varieties containing a number of 
exotics in Northwest Territory (prairie) 73 are listed as hardy 
and 21 as half-hardy, the new wood being killed back for half its 
length. 

Among the hardy conifers we find listed Abies balsamea, but 
lasiocarpa only half hardy \Juniperus Virginiana, Larix Europaea, 
Picea alba, Engelmanni, excelsa (only nearly hardy), pungens 
Pinus Banksiana, Cembra and sylvestris, Pseudotsuga (nearly 
hardy), Thuja occidentalism 

Prom the table on rate of growth, published in the report of 
1901, it is of interest to cite that the closer planting (5x5 feet) 
did in most cases produce a greater average height than the 
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wider planting (10 x 10 feet)— in the case of black walnut the 
difference was over 4 feet, but that this was reversed in the 
case of the birches (B. alba, papyri/era, luieaj, White Ash, Black 
Cherry, Larch, Arborvitae, light needing, thin foliaged species, 
but also in the Norway spruce, while the White pine and Scotch 
pine followed the rule and Austrian pine seemed rather indiff- 
erent to it. Although in most cases the diameter growth was 
somewhat reduced in the dense positions, it was not so with 
black walnut and black ash. In the absence of a statement of 
method in making and averaging these measurements, the 
record lacks in precision and suffers in reliability. 

A note regarding observations by the late Lorey, of Tuebin- 
gen, contributed by his son in A. F. J. p. 199, on the month in 
which the main height growth of several species takes place in 
their early youth. The following data refer to American 
species. Pseudotsuga (11 plants) showed highest average with 
over 6 inch in July; Picea Sitchensis (1 plant) with somewhat 
over 1 inch in first half of June; Thuja gigantea (2 plants) with 
5 inch in July; Chamaecyparis Lawsoniana (4 plants) with 3 
inch in July continuing to grow till after Sept. 1st; Quercus rub- 
ra (5 plants) with nearly 15 inch in May. Fraxinus excelsior 
showed also greatest development in May. Another experi- 
ment refers to the length of time before germination occurs 
with different depth of sowing. Selecting the observations on 
American species the following data 'are given. Carya alba, 
2 ,to 3 inch deep, 87 days; Fraxinus Americana 2 inch deep, 45 
days; Quercus rubra 1 to 3 inch deep, covered with compost, 
without difference 31 days; covered with soil 61 days, when 
less than 1 inch, variably in 27 to 43 days; Robinia pseudacaciaZ 
inch, 21 days (without preparing the seedl); Pinus Strobus 1-2 
to 1 inch, 48 days; Pseudotsuga up to nearly 1 inch, when germ* 
inated before sowing 36 to 38 days, when not so prepared 53 to 
55 days. 

Under the title "Licht-und Schaiienholzarlen" ein Dogma, in 
C. F. pp. 315-325, Forstmeister Fricke makes an important 
contribution in which he tries to discredit one of the best es- 
tablished ecological truths, upon which the forester bases his 
practice and the formulation of which we owe to Gustav Heyer, 
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namely the relative dependence of tree species on light, which 
leads to their classification into tolerant and intolerant. He 
recognizes in all (German) tree species forms adapted to shade 
and others adapted to light, according to whether they grew up 
in light or shade. The capacity for adapting themselves to 
light conditions is possessed by all species of trees; the so- 
called light-needing species (pine, larch, birch* etc.) develop a 
shade form as well and thereby are able to adapt themselves to 
the conditions of growth under the shade of old timber, just as 
the so-called intolerant species develop on sunny sites a light 
form." The well known differences of structure and form of 
leaves and stature of plants grown in light or shade are cited. 
(In sunny situations, thicker leaves, thicker cuticula, thicker 
epidermis, deeper palisades, shallower parenchyma, growth 
compact, stiff, many flowerbuds; in shady situations growth 
lanky, open, vegetative buds prevailing, leaves opposite from 
sun leaves). 

To these the author adds, that "the shade form of conifers as 
a consequence of poor branch development, of straight bole 
form, of relatively good heightgrowth furnishes less tapering, 
clearer, more fine-ringed wood, than the light form." 

Then quoting Warming: "The essential reason for the dif- 
ference in leaf structure is found in a regulation of the trans- 
piration, which is increased by increased light, the light 
rays being changed into heat rays." Light is one of the most 
important factors in transpiration and the plant regulates the 
latter according to the degree of light. But temperature and 
still more water conditions have a superior influence. The 
structural conditions which protect against dry air and depress 
transpiration also protect against too strong light; the three 
factors, humidity of the air, temperature and light work togeth- 
er in influencing the structure." 

In juxta-position the author charges the foresters as ex- 
plaining all biological and ecological phenomena in the forest 
by the excess or insufficiency of light, and making their regula- 
tion of this factor the fundamental principle of their practice, 
and he cites the many prescriptions, which are based on that 
principle. 
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He then cites some ingenious experiments to show that the 
main stress is to be laid on the water conditions, and on the com- 
petition of roots for the water supply. These experiments were 
carried on in pine stands on the poorest site classes (IV and V) 
where the light influence could be considered of greatest 
moment. They consisted in isolating groups of young pines 
from natural regeneration by ditches 10 inches deep, by which 
all the roots of the surrounding mother trees were cut and of 
course no change in light conditions occurred. 

The groups were located in 70 to 100 year old stands of .7 
density, the young trees being about 10 years old and 20 inches 
high. The ditches were made in spring. In the first summer 
the new needles in these groups had double the length of the 
preceding summer, the leaders were longer, but the character- 
istic shade form of growth remained unchanged, and this growth 
still persists. The young growth outside of the ditches re- 
mained in poor condition. Within the ditches, there also ap- 
peared suddenly a rich flora of Campanula, Fragaria, Hieracium, 
Rumex, Veronica, Hypericum, Epilobium, Pirola, Centaurea, Ge- 
ranium, Viola, Potentilla, as well as Betula and Sorbus, and the 
grasses and berries which had been there before developed so 
luxuriously that the places appeared like green islands in the 
low gray and brown flora of the surrounding stand. 

In an another 100 year old stand natural openings of 2 to 20 
square rods on which there was no young growth were surroun- 
ded by ditches and sowed with spruce, pine, beech and Quetcus 
rubra without any preparation of the ground; similar sowings 
were made outside these ditches. The seedlings on the latter 
places germinated poorly and the resulting seedlings develop- 
ed poorly and vanished with the exception of the oak which 
made poor growth and appear also to be doomed. On those 
places which were isolated from the root competition of the 
neighboring growth, pines and oaks have developed vigorous- 
ly but with the characteristic shadeform, and also a few spruce 
and beech. 

The influence of the competition of the roots as superior to 
the influence of light conditions seemed fully established. 

The same explanation accounts for the retarded growth un- 
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der overholders and the varying appearance of seedlings un- 
der a nurse stand dependent on the variable development of 
the root system of the latter. Also in repair planting in older 
plantations on dry or moderately fresh soil, when the freshly 
made holes are taken possession of by the older plants and im- 
pede the new planting, hence such repairs must not be delayed 
beyond the third year. 

To further demonstrate the influence of the root competition 
for water a series of measurements of soil moisture were insti- 
tuted, comparing those in the undisturbed rooty soil with such 
made in ground in which the roots of the old stand had been 
cut through. Prom the tabulations of these measurements 
under a variety of conditions, it would appear that the differ- 
ence in soil moisture is between 50 to 100 per cent, greater in 
the soil with, than in that without living roots. 

The conclusion is, that "the failure of a natural regeneration 
or the sickly development of loss of the same on poorer dry 
soils is not to be ascribed to insufficient light, but to the com- 
petition of the roots of the neighbor or nurse trees, or to the 
drying out of the soil by these trees." The so-called cutting 
for light really has unconsciously removed this competition, 
which can also be accomplished by cutting off the roots of the 
nurse trees by 12 inch deep ditches." Most forest trees have a 
large number of their feeding roots in the upper layers, within 
this depth; the ditches to be kept open, since otherwise adven- 
titious roots would form. 

The author concludes that "the influence of the light on the 
growth of plants until now has been erroneously interpreted by 
the majority of foresters and in consequence of this great error 
by preferring the clearing system with artificial planting have 
followed wood roads, which in many places have led to the de- 
struction of said vigor." The division into light needing and 
shade enduring or tolerant and intolerant species is to be aban- 
doned and'the expressions "light form" and "shade form," to be 
replaced by "open form" and "cover form" ("Freistands und 
Schutzform") since these forms are produced in less de- 
gree by the influence of light, than by adaptation to a different 
degree of humidity in air and soil, to the varying conditions of 
transpiration. 
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[Whether the charge of one-sidedness hi using the factor of 
light as explaining biological conditions can be fairly made 
against at least the teachers of silviculture is open to doubt. 
Certainly Heyer and all his followers, who have developed sil- 
vicultural measures upon the basis of this factor were always 
aware and have never failed to accentuate the fact, that this 
factor had only relative value to be considered in connection 
with other conditions of growth and especially water supply and 
transpiration. 

The very observation, at once pointed out by Heyer, that 
light requirements vary with age and soil or water conditions 
accentuates this interdependence and relativity and is per- 
fectly intelligible through this relation, although the exact 
reason may vary in different cases. 

The one-sided practitioner may perhaps lose sight of this 
relativity and fail to pay proper respect to the factor of root- 
competition in influencing soil moisture, but it would be just 
as one-sided to neglect the factor of light, which is an import- 
ant one in the transpiration, although we do not know yet how 
important. The singling out of this one factor, which after all 
is not a single one, but always associated with heat and, there- 
fore, with humidity also, has served a useful purpose in desig- 
nating the atmospheric factor of transpiration, and, we have no 
doubt, its use will be long continued even though our lack of 
knowledge as to the precise cause of the well known effects 
may favor the less definite terms proposed. Nevertheless it 
was a good thing to have accentuated and deserving of credit 
to have demonstrated the importance of the other factor, the 
soil moisture, and the one influence on the same found in the 
competition of living roots. Ed.] 

Janka's, Untersiuhungen uber Elastizitat und Festigkeit der 
oesterreichischen Bauholzer II. Fichte von Nordtirol in Mitthei- 
lungen aus dem forstlichen Versuchswesen Oesterreichs, XXVIII 
Wien 1904> is reviewed by Dr Schwappach in Z. F. J. p 532ff. 
He makes the following very pertinent reflection: "When 
finally these thousands of measurements are before us, their 
use and interpretation is specially made difficult, in that the 
laws which they exhibit are so extraordinarily veiled by the 
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different moments, on which the development of the trees 
depend. Whoever has occupied himself with such investi- 
gations, knows how difficult it is, even when the material has 
been carefully selected to come to well founded conclusions 
and hence the method which the Bureau of Forestry at Wash- 
ington now proposes to follow in continuing, the comprehen- 
sive timber physics work is open to the gravest "Bedenken." 
For it is proposed to take the material without further ado in the 
open market and to apply the largest possible dimensions of 
testpieces." (We can only subscribe to these "Bedenken." 
Rev,) • 

Janka, after a series of comparative tests, preferred 1 inch 
plates because here disturbing elements like knots could be 
better avoided than in cubes. 

The variation of strength with moisture per cent, was 
specially carefully ascertained, and as was done in the work of 
the old Forestry Division, the close relation between* weight and 
compression strength and formulas for this relation developed. 

In addition, it is shown that this relation changes with the 
site, i. e. to the same specific weight corresponds a different 
compression strength in wood from different localities and that 
with better quality under otherwise same conditions the weight 
which corresponds to a given compression strength is smaller- 
The same relations of weight and strength are shown for 
other forms of strength. 

The difference of strength hinted at by Mr. Fernow, due 
to difference of sawing a beam from a tree, was also tested 
and it was found that if the heart is placed on the tension side, 
a loss of from 2 to IS per cent, is experienced over the 
opposite position in compression, 8 to 20 per cent, in 
crossbending and 25 to 50 per cent, in resilience 
at fracture. From which the practical rule to place 
beams always with the heartside uppermost! 

The fact, brought out by the Forestry Division work, that 
the proportion of springwood to summerwood and not the 
ring-width is the criterion of quality is reaffirmed, yet the belief 
that narrow-ringed spruce is stronger than wide-ringed has 
within limits its justification, because these proportions change 
similarly. 
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The most important new result would seem the conclusion, 
that different localities produce different qualities; but "the site 
has no influence either on the absolute or relative value of 
spruce wood for building purposes; the best sites (fores tally 
speaking) producing the most, but, under circumstances, the 
poorest wood (for building). This can be explained by the 
relation of breadth of annual ring and summerwood per cent. 
Since the forester can by proper management influence this 
relation there is no reason why the best sites may not be made 
to produce valuable wood, but it would have to be secured by 
reducing volume production. Natural regeneration, which 
leads to narrow rings and slow development in the young 
stage, seems to produce better quality, provided the stands 
preserve good but not excessive density. The age of trees in- 
fluences quality only as far as ring-width and summer wood 
per cent vary with age. 

An elaborate and very interesting article by Prof. Bfisgen 
Zur Bestimmung der Holzhcerten (in Z. F. J. pp 543-561) reports 
on a series of experiments to determine the hardness of over 
200 speci&s of wood and discusses at some length the problems 
of such tests. Such tests of value are rare and even the meth- 
ods of testing hardness are undeveloped and the statements 
as to hardness are mostly based on experience in working the 
wood. Resistance to indentation, which Sharpies used in the 
tests for the X Census, appeared to the author the best criterion, 
although he does not seem to have known of these tests and 
failed to devise any as good. He constructed an apparatus by 
which it is possible to press sewing needles to a given depth 
(2 mm) into the wood, the load necessary to do so giving the 
scale of hardness. Details of procedure are described. Trou- 
ble was experienced especially with the hardwoods, the load 
having to be increased to secure 'further penetrations, i.e. load 
and penetration were not proportioned and the small distance 
(2 mm.) could hardly be carefully enough observed. Sharpies' 
method would appear altogether better and more reliable. 
There appear a number of incongruities in the ultimate tabula- 
tion of 182 species. For practical purposes a test with the use 
of knives or tools seems indispensable as there are hard and 
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soft layers in almost all woods. The probability is that in 
general the specific weight of woods is as good a criterion of 
their hardness as of most other physical qualities. Ed.) 

A note on the question whether non-sexual regeneration can 
be the cause of degeneration in cultivated plants is to be found 
in C. F. p. 268-9. It refers specially to the observed wholesale 
decline of the pyramid poplar, which is almost entirely propa- 
gated by cuttings. The idea is combated by Moebius as fol- 
lows: "In vegetative multiplication there is really no regener- 
ation as by the seed, only a continuation of the individual life. 
It is not to be forgotten that what as capable of life is trans- 
ferred from one individual to another is the embryonal sub- 
stance and that the species is thus preserved. Yet this sub- 
stance is not only contained in the embryo of the seed, but al- 
so in the growing points of the buds, hence in the multipli- 
cation by buds there is no reason for earlier degeneration than 
in seedlings." Late frosts and severe winters are assumed to 
be the death of many of these poplars which were planted in 
large numbers in the second half of the 18th century. Exterior 
causes, parasites etc. attack seedlings as well as plants grown 
rom cuttings. The non-sexual regeneration is the rule in na- 
ture with Vinca minor, Ranunculus ficaria f Poa stricta and other 
grasses nor do the Banana, Datepalm and Fig, which have been 
propagated non-sexually for long periods, show any decline. 

An extended review of Die europaeischen Laubmoose by Geo* 
Roth, Leipzig 1904, in A. F. J. pp. 223-227 quotes somewhat 
extensively from the chapter on the significance of the mosses in 
the household of nature and economic life. The following 
claims are formulated and argued: 

The mosses diminish flood dangers, prevent soil washing and 
promote formation of springs by increasing waters of conden- 
sation and percolation. They preserve the granular condition 
of the soil, preserve and increase soil moisture, increase hu- 
mosity and thereby depth of soil. They initiate decomposi- 
tion of rocks and facilitate temperature equalization of the soiL 
They protect trees against sun-scald and frost and furnish ma- 
terial for human use. 

The reviewer properly points out that the first claimed office 
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is only a very partial effect of the total forest influence, espe- 
cially as moss cover is usually not extensive in the very regions 
where most needed. The experience, that according to eleva- 
tion the number of species decrease remarkably, upward and 
downward, the largest number being found where most springs 
are found, would argue rather for the dependence of the mosses 
on water conditions than the opposite. To be sure, where they 
exist they prevent evaporation, they preserve soil-moisture. 
But to the forester they are inimical in preventing seedlings to 
reach mineral soil, nor is their humus formation an unmixed 
good. Several other claims would appear of doubtful benefit. 
Nevertheless the forester would be wise to give some study to 
the moss vegetation with a view of properly estimating its 
forestal value. The best use of which we know is for packing 
nursery stock (sphagnum) and as mulch in nursery beds against 
heaving. 

III. 

Bin Beitrag zur Erziehung undPflanzung der Fickte, by Petith 
(A. F. J. May p. 187-191) discusses experiences in growing 
large numbers ot Norway spruce seedlings in shortest time at 
Oberfoersterei Vielbrunn. The yearlings are transplanted as 
deep as to their needles (the two-year seedlings only as deep 
as they stood) with Hacker's machine. These transplanted 
yearlings made in the second year such remarkably well de- 
veloped root system, that they were, in every respect, ready 
for use. 

It appears that the spruce has only in its first year this 
capacity of changing its root system without losing any parts of 
it due to deep planting; with age this capacity is quickly lost so 
that deep setting becomes the more dangerous the older the 
plant material. Hacker's machine is praised as superior to all 
other tools especially for this new method of setting. The 
plants are set only 2 and 4 inches apart; one man with 6 children 
transplants 12 to 16 thousand in 12 hours. To grow specially 
stout material, for use in grassy ground, the plants are twice 
transplanted in nursery, namely, the second time in the third 
year, whereby the formation of deep-going roots is prevented 
and a stocky root system induced. 

Instead of planting as usual in holes, planting in hillocks is 
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practised, the surface of the planting plat being removed in a 
square of 12 to 20 inch and after loosening the plat the ground is 
being hilled up so that a shallow ditch surrounds the plant set 
on the hillock. Plants set in this way make good leaders the 
first year and when 4 years old have a height of 16 inches and 
an excellent root system, while in the old style planting an inter- 
ruption and delay of growth is often experienced. A 20 year ex- 
perience with this method has given satisfaction even in dry 
years. 

An interesting experiment in the use of seed from different 
localities is reported in Ueber einen Anbauversuch mit shwedischen 
Nadelhdlzern in den Tiroler Alpen, by Dr. Rittmeyer (C. F. p. 
357 ff). 

Swedish and Tyrolese pine and spruce seed was sown at the 
same time in an alpine situation under similar conditions. Al- 
though the Swedish seed was larger by % to }£ , the result in 
plants was less favorable. With cold rainy weather all four 
kinds of seed required under a cover of spruceboughs equally 
26 days for first signs of germination, 45 days for begin of break- 
ing through the ground and 51 days for the complete stand of 
seedlings. 

At first the growth was nearly uniform, but at the end of the 
first season both the Tyrolese pine and the Swedish spruce were 
best developed, the Swedish pine showing uneven although 
satisfactory development, the Tyrolese spruce being poor and 
uneven. Next year some of the plants of each kind, except the 
Swedish spruce which proved too small, were transplanted. At 
the end of the year the two pines in the seed bed as well as 
transplant bed showed no difference in their measurements of 
root and stem, but the Tyrolese spruce were ahead of the Swed- 
ish which had suffered through the winter. The next year all 
the plants of Tyrolese seed were ahead and at the end of the 
fourth year were planted into the woods but were mostly 
destroyed by a hailstorm. 

The final judgment of the author based upon repeated meas- 
urements and general behavior is that the stock of Swedish 
origin showed itself in nowise more rapid or more resistant, 



236 Forestry Quarterly. 

plants from the Tyrolese seed proved as resistant and of better 
growth. 

In Ueber Durchforstungsertra^e der nenesten Zeit und ihre 
Behandlung als Zwischtnnutzung, by R. B. (S. Z. F. p. 229 ff) an 
interesting table is given, showing the increase during three 
decades in the amount of wood, which is taken out in thinnings 

In the Bavarian State forests the thinnings in the decade 
1880-89 constituted 23 per cent of the main harvest with 9 cubic 
feet per acre a year, the next decade shows 25 per cent with 12 
cubic feet and in 1900 it was 29 per cent of the main harvest 
with 13 cubic feet. But in the state forests of Switzerland this 
growth in the importance of thinnings has been much more 
rapid. Beginning the account from 1870-79, the Zurich statistics 
show an increase from 38 per cent to 46 per cent, those of Bern 
from 24 to 44 per cent and in the city forest of Bern which from 
1883-1892 derived from thinnings 20 per cent of the main har- 
vest with 12 cubic feet, in 1893-1902 there were secured 82 per 
cent(l) with 48 (I) cubic feet per year and acre. And the 
culmination of this relation of thinning results to main harvest 
is said not yet to have been attained. Similar conditions 
might have been adduced from other forest administrations. 

Schwappach is cited as stating in his work on the yield of 
spruce: "A continued increase in volume production cannot be 
secured by increased thinnings. The higher yields during the 
transition from the less severe to the more severe thinning 
practice represent merely a utilization of stock surplus.'* 
"Nevertheless the severer thinning is to be preferred because 
it increases the profits and permits longer rotations." 

The necessity of better control of these increased thinning 
results is accentuated. 

It is always profitable in addition to the academic discussions 
of text books, lectures and essays to read what practitioners 
are saying and doing and to make note of their experiences, 
such as are chronicled in the reports of the forestry associations 
abroad. 

In A. F. J. p 270 ff the meeting of the Hessian Forestry 
Association is reported, a considerable space (6 pages) being 
given over to a discussion by practitioners of "principles and 
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results in thinning" The first speaker accentuates the needs of 
the soil and the desirability of satisfactory humification of the 
soil cover in deciding the degree of thinning. 

"It is best to secure such soil conditions that only one year's 
foliage litter remains/' after the question of clear boles is 
settled. Hence on north and south aspects the degree must 
differ, what is severe on a south slope may be light thinning on 
a north slope; here not only the suppressed is to be removed 
but severe interference in the dominant is indicated, while on 
south exposures the suppressed should be saved in order to be 
able to thin in the dominant. 

The increase of accretion on the individual due to thinning 
is so great (3 to 35 per cent) that a very radical change in num- 
bers is compensated, and, since the diameter is the price-maker, 
as soon as clear boles are secured — the .speaker does not con- 
sider this condition entirely due to dense position — thinnings 
should begin. In spruce and beech these begin, partly because 
of labor trouble, not before the 30th to 40th year, first less 
severe in 5 year repetitions, then severe in 10 year turns. 

The co-referee points out, fhat light and soil conditions, in- 
fluenced by other factors, than light are the important factors 
hence on site classes I and II, where mineral and humidity sup- 
plies are sufficient to keep a normal litter, the severe thin- 
nings admitting light are favorable on decomposition of soil 
cover and nutrition of stand, while on medium and poor sites 
the crown cover must be kept because it preserves favorable 
soil conditions. He points out the influence of market con- 
ditions on the practice of thinnings and the degree of thinning. 

Another speaker points out the need of comparing the value 
production instead of volume production under various practices 
of thinning and comes to the conclusion, that "the values per 
unit are in direct proportion to the diameters," which he finds 
true for average diameters (measured in the middle of total log 
length ) in oak and beech for from 6 to 26 inch; in pine from 6 to 22 
inch; in spruce from 4.5 to 10 inchjafter which an annual decrease 
in unit value takes place. "The values of different stands of 
the same species are as the products of volume multiplied by 
average diameter." He argues for thinning in the dominant, 
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for "the battle between the trees of the future is fought mainly 
in the upper crown cover, the already suppressed portions of the 
stand have no significance. ' ' Whatever damages even the lower 
portions of the crown of a final harvest tree must be removed, 
since every branch is needed to make diameter. Open stand 
produces SO per cent larger ring width, hence 50 per cent larger 
diameter, yet, although thinnings reduce the rotation, since in 
the close stand diameters of 16 inch in the average are pro- 
duced in oak only in 120 years and since the value rises until 
say 24 inches are reached, the 1.5 x 16 inch increased diameter, 
due to the thinnings, is also not reached before the 120th year. 
The even width of annual rings due to open position is 
mentioned as a desirable quality improvement. The practice 
is formulated: "Tickle the stands in the dominant until the ac- 
cretion laughs and in such a manner that the annual ring on the 
most valuable members of the stand, designed to continue, does 
not grow smaller." The dominated or undergrowth is to be 
preserved everywhere as useful in many directions. The de- 
gree of thinning is to follow the very rational principle: "Only 
then take a tree, if it evidently crowds or damages the crown 
or parts of the crown of one or more neighbors, which as more 
valuable in form and clear bole, are to be maintained and 
further developed.' ' Of course, the thinning is not to be de- 
layed until the "naturally doomed" have been crowded out, but 
continuously to anticipate the struggle before the stems of the 
future are prevented from most perfect diameter development. 

In the same report is discussed the combating of the 
"Schutte" "damping-off" which is now recognized as mainly 
or entirely due to a fungus, (Lophodermiam pinastri) and is to 
be prevented by spraying with Bordeaux mixture of not to ex- 
ceed 2 per cent strength, from July to August. The danger lasts 
in plantations until the plants are 4 to 5 years old. The cost of 
spraying is given as 80 cents to $2.00 per acre. 

An article on Schlagfihrung und Verjuengung der Hochgebirgs* 
waldungen by OberfSrster Marti (C. F. p 325-337) traces the 
changes of opinion which have prevailed in Switzerland regard- 
ing the proper treatment of alpine forests* a problem still un- 
solved. Alpine forest is supposed to begin, where single heads 
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or ridges reach above the upper forest limit, when in the in- 
terior of the range the forest is limited to the steep slopes, the 
headwaters of brooks, the poor meadows of the upper mountain 
coves and glacial basins, the "absolute" forest soils. 

These areas lie in Switzerland between 1500 to 3000 feet and 
4500 to 6000 feet, most difficult to exploit as well as to keep in 
proper condition. 

•The first authority cited, Kasthofer, active in the first 40 
years of last century, goes to war against the selection forest, 
showing up the faults of this artless method, the "childhood of 
forestry," which "permits no comparison of consumption and 
reproduction, no plans of exploitation and regeneration, no full 
use of the ground for production and no exploitation without 
damage." To this verdict he is led by the bad results of the 
" Plenterwirthschaft" (=■" Ptunderwirthschaft!" ) practised for 
centuries, which are still visible in our times. He recommends 
regulation of the system and gradual change to a nurse tree 
method with 8 to 12 year turns for beech, a strip system with 
not over 100 foot wide strips for spruce, with special advice as 
to the direction of fellings. 

The next authority cited in Zotl's Handbuch der Forstwirth- 
schaft im Hochgebirge, 1831. Speaking for Austria he divides 
the Alp forests into three classes, one of which corresponds to 
the above definition of alpine forest. This is entirely given up 
to spruce. "In consequence of the condition of these alpine 
forests the exploitation can only be carried on with such fellings 
in which the wood is cut and delivered at once and the seeding 
is expected from a neighboring stand." 

The strips to be 100 paces wide and located with special re- 
gard to a desirable felling series. For the middle alpine region 
which had evidently been similarly abused by selection forest, 
as in Switzerland, practised by the communal owners, he 
recommends merely a regulated variation, since this method 
permits the preservation of protective forest even under the 
practice of herding and gathering of litter, which cannot be 
abolished. 

"The regulated selection forest has those physical advantages, 
which secure a natural regeneration. It shades and protects 
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the soil and the germinating seed moderately; the open stand of 
the mature trees incites them to earlier and more freqeunt seed- 
bearing; the accretion is more rapid, which permits reduction of 
the rotation; the dimensions are more varied, and snowslides 
and landslides are prevented by the soil cover." 

Landolt, the Swiss authority, in Der Wald recommends the 
selection forest everywhere where the continued existence of a 
forest is necessary to resist the destructive elements, in spite of 
the admitted fact that the actual results of the unregulated 
selection system are far from the ideal. Elsewhere the timber 
iorest in regular fellings is indicated. 

Fankhauser in 1880 also speaks in favor of the selection for- 
est and considers it ungrounded prejudice to ascribe to it a lower 
yield, which is only the case when badly managed. This system 
requires much judgment and the main concern must be to secure 
a satisfactory reproduction; if this is absent,cut out large enough 
openings so that seeding will not only take place but that the 
seedlings can develop. 

Engler in S. Z. F. 1899 explains: "Especially on steep north 
exposures in alpine regions regeneration is much more difficult 
than on other exposures in consequence of insufficient insola- 
tion and unfavorable snow conditions. The vegetation of grass 
and herbs which makes less demand on warmth than the trees, 
takes quickly posession of the ground, a sour humus forms and 
the seed finds no lit bed for germination; if it germinates, the 
tiny plants perish under the grass vegetation pressed to the 
ground by the snow through the long winter.' * He recommends 
smaller clearings and planting. 

Puenzieux, a Swiss practitioner, (in S. Z. F. 1900) referring to 
the failure of securing natural reproduction in a given district 
for 30 years concludes: "The comparison favors the clearing 
system with artificial planting, which has produced the most 
magnificent stands where gradual regeneration has failed." In 
the Canton Waadt even up to 4800 feet above sea level, where 
no danger from sliding is to be feared and on good soil, the 
clearing system is preferred. "If the natural regeneration 
serves excellently in the plain and hill lands, we consider it un- 
suitable for the uniform close stands of spruce in the Alps. 



Periodical Literature. 241 

Even in the selection forest in these regions the younger age- 
classes do not satisfy expectations. Planting costs money, but 
the advantage gained in time, the completeness of the stand, 
the possible choice of species surely outweigh all sacrifices. " 

On the other hand Fankhauser (in the same journal) consid- 
siders the clearing system only as ultima ratio, when every 
other method has failed. The even-aged planted stands are 
much more endangered in the Alps than in the plain. The 
selection forest has the advantage that it heals more rapidly the 
wounds inflicted by nature. Elsewhere he points out that the 
transformation of an efven-aged timber forest into selection forest 
must be prepared for a long time, for if merely holes are cut to 
secure regeneration the stand, especially if spruce, is apt to be 
thrown by the winds. 

An unpublished article by Flury is quoted in regard to the 
yield of selection forest. He finds that in the measurements on 
experimental plots of the Swiss Experiment station in pure and 
mixed growths, suppressed spruces and firs were found which in 
a century had practically made no measurable accretion. There 
is little known about yields of selection forest and what is known 
is not determinative. As to quality a final judgment is also not 
yet possible. Spruce long oppressed shows frequently red rot. 
A greater production of brushwood appears likely, since the 
trees surrounding a group of young growth have mostly a dis- 
proportionately low crown toward the opening and that the 
more, the smaller the many groups and the greater the height 
difference. 

The author then expresses his own opinions: 

1. Existing even-aged spruce stands in alpine situations can 
admittedly not be changed into selection forest, hence here 
strip system with very small openings, the second cut to follow 
when the first area is fully re-stocked, naturally or by planting. 

On very steep slopes he prefers instead of making the felling 
follow the slope, to make it horizontally at the top and continu- 
ing in interrupted strips, checkerboard-like from above down, 
(modification of echelons) when better seeding and more pro" 
ection is afforded and groupwise uneven-aged regeneration re- 
sults. 
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2. In existing selection forest on account of the difficulty of 
getting logs out without damage when the slope is over 50 per 
cent, here too, narrow strips are preferable in the direction of the 
main valley (on account of sliding the logs); with a length not 
to exceed 2000 feet and progressing not more than 10 to 20 feet 
per year. 

3. The intensive light on south and west slopes permits on 
these the selection forest or other long-time regeneration 
methods rather than on north and east slopes. "With diffuse 
light even in the Alps forest trees are not satisfied,just as little 
as their inhabitants are satisfied with the homoeopathic accretion 
which is the result.' ' In these situations, therefore, group 
system is recommended. 

4. Higher rotations are indicated in alpine territory since 
regeneration and accretion are slow and the protective features 
require slow progress of felling. 

5. Mixed forest is just as preferable in the Alps as in the 
plain. 

6. At the upper forest limit a soil cover and nurse growth is 
desirable of especially mountain ash, with alder, aspen, birch, 
etc. 

7. Clearing is to be alone permitted where natural regener- 
ation can be secured without danger to soil and stand, or not 
at all. Distribution of clearings is then essential and no return 
to the same place until regeneration is fully accomplished. 

8. Artificial assistance, repair planting with stout plants of 
the right species is indispensable, for in the Alps the best and 
deepest soil will otherwise be occupied by grass. 

Through the numbers of A. F. J. from March to July, cover- 
ing 60 pages, there has run a most exhaustive discussion of the 
means for preventing damage by windstorms under the title 
Die Verteidigung und Sickening der Walder gegen die Angriffe 
und die Gewalt der Sturme, unter besonderer Berucksichtigung der 
ortlicken Windablenkungen> by Forstmeister Bargman. 

The damage done to German forests by wind storms during 
the last century is estimated to have been at a minimum 1200,- 
000,000 cubic feet of wood or over 3 cubic feet per acre and year, 
(more than 5 per cent, of the accretion! Ed. ) A table giving the 
severe storms on record for the last 103 years contains S3 items 
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with the direction of wind, quantity of greatest damage in given 
localities, character of damage and other data. The author dis- 
cusses first the meteorological conditions and mechanical forces 
which have to be considered. 

The direction of the most frequent storms in general is, of 
course, known from the weather maps, most storms coming, 
just as with us, trom a westerly quarter; but there are secondary 
minima of barometric pressure and local variations which need 
also consideration. For Europe the statistics show as to the 
distribution by seasons that 89 per cent, of the storms occur in 
winter against 11 per cent, in summer months, that as to the 
direction the frequency is N. 13, N.E. 31, E. 27, S.E. 11, S. 4, 
S.W. 1, W. 1, N. W. 3, Stationary 9. 

The large mountain ranges change the direction of the 
wind coming from the ocean as it enters the land in the lower 
strata, a series of observations in given places showing that 
there were experienced 25 per cent, more west storms in the 
upper than in the lower strata and 40 per cent, less east storms. 
The valleys force the winds to change their direction. It is, 
therefore, necessary to study closely the storm directions most 
frequent in given localities. 

Various examples are cited to show how the winds in the 
lower strata vary and that, after all, the storms recorded in the 
table show 32 per cent, as coming from N. N.E. and E.,and of 
the 62.5 per cent. W. N.W. S.W. storms, it is assumed that a 
number were probably in given localities felt as N. N.E. or 
E. storms. Prof Hergesell is quoted as stating, that such east 
storms occur under conditions which impart to them a greater 
effect. These winds are broader in area and, coming from a high, 
have a descending motion; they have a vertical as well as hor- 
izontal component, and, compressed in the valleys, develop 
greater velocity than the anemometers at most stations record. 

These storms in their manner of progress resemble very 
much the Foehn (or our Chinook winds). Ingenious experi- 
ments by Prof. Czermak are cited which give insight into the 
behavior of winds in crossing mountain tops, showing that the 
winds on crossing (overfall winds) sink, but do not closely ad- 
here to the slope. On the whole meteorological science has as 
yet little to offer in explaining local storm phenomena. 
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The mechanics of wind pressure appear simple. The form- 
ula developed by Reuss jr. for the amount of load necessary to 
be given to the tree lever in order to resist upheaval is 
~w^ *" ~"w™> * n which k, is the force of the strongest wind, 
which the tree can resist, K, the force of the storm, S, the bole 
of the tree and W the lever represented by the root applied to 
the force, which formula the author modifies somewhat to 
bring in other moments. 

These formulas may serve in calculations to determine what 
the load on the roots must be to protect an endangered tree or 
stand against such danger or how far the point of gravity in the 
lever represented by the tree must be shifted by pruning or 
topping to effect the same protection." 

The wind pressure has been determined by experiments as 
proportional to the square of the velocity, i. e., with double the 
velocity the wind exercises 2 2 =4 times as much* pressure. A 
storm of 17 to 28 m. per second exercises a pressure of 34.4 to 
95.4 Kg. per □ m.; hence the load P which has the velocity V 
becomes a vis viva of the value ^ V 2 meterkilogram. 

Then follows the General Part, in which a historic review of 
the literature regarding measures of protection during the last 
century are given; and a Special Part, which discusses the 
character and cause of damage, the local diversion of original 
wind directions and the conclusions. 

The General Part and the conclusions are classified into 
measures of forest regulation, of silviculture, of forest protec- 
tion, of forest utilization. We place the formulated conclusions 
as to such measures first. 

a. Forest Regulation. 1. Location of rides and age 
classes with reference to the direction of prevailing winds 
in the approved fashion, not, however, at right angles, 
but at an angle of 45° as Borggreve and Denzin had 
advocated. 2. Not to base the subdivisions on the roads the 
direction of which follows naturally other considerations. 

3. Opening of safety strips, but only in young timber. 

4. The location of district lines on tops of ridges is not un- 
conditionally to be rejected. 5. Compartments are to expose 
their broad sides to the windward. 6. In place of felling ser- 
ies, except with spruce, a management by stands is preferable, 
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especially in fir. 7. Severance fellings at proper time is an 
excellent measure to make adjoining stands wind firm. 

b. Silviculture. 1. The best system to secure windfirm 
stands is the natural regeneration in groups. 2. Planting is 
preferable to sowing. 3. The simplest and best means of 
protection consists in mixed growth. 4. Thinnings cannot be 
begun too early and repeated too often. 5. To grow a wind 
mantle which can be relied upon, it is best to remain 4 yards 
from the forest line, plant wide and keep thinned out. 6. Pre- 
serve as much as possible all capable advance growth. 7. Fel- 
lings should proceed in straight lines vertically to the wind 
direction locally most dangerous. 8. In specially endangered 
localities make 'the fellings wedge-shaped in the direction of 
the wind. 

c. Forest protection. 1. Isolation, i. e., self sustained con- 
dition of each district or part, or even of groups and single 
trees, should be the aim. 2. Fortification by stonewalls, 
Reuss system (see p. 173) for specially valuable conifer stands. 
This consists in building up over the roots of the front trees of 
the endangered stand close to the stems, a cribwork of 6 to 12 
inch poles about 3 feet wide, loaded with stones; the cribs 
being made as much as possible continuous because in that 
way loading the largest number. The effect is said to have 
proved excellent. 

d. Special cases. In special situations, where the local 
dangerous wind direction does not come from W. the fellings 
should be located and progress with reference to this direction. 

Regarding the local diversion of storm direction there has 
been considerable controversy, especially Borggreve denying 
such diversion. On this point the author brings (p. 241 ff) 12 
pages of quotations, arguments and examples to prove that 
mountain ranges change the wind direction; the wind coming 
across the valley inclosing mountains, if they penetrate at all 
assume the direction up the valley. In a closed valley winds 
coming from the top are more frequent. In the side valleys 
that wind is most frequent which approximately has the direc- 
tion Qf the valley. Winds falling over through saddles assume 
the direction down the valley. Where an open side valley con- 
nects two nearly parallel main valleys, the wind from the high- 
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er valley has the preference, or the stronger wind, or else if the 
side valley has an oblique position that from the valley in 
whose direction it branches off upward. Mountains opposite 
the opening of a valley divert a wind to both sides. When a 
wind flows over a mountain ridge or past a precipice, it sinks 
only gradually in oblique direction into the depressions. If 
meeting a sheer wall it is thrown back at the base and a whirl- 
wind is apt to result. In caves the wind takes the arc side if 
the two mountain-sides are nearly of same height and without a 
saddle; if there is a saddle in the middle it sinks through this 
and strikes especially the two ends and that the most which is 
the nearest to the entrance of the wind, or else where it is di- 
rected by the mere valley wind. Where two valleys in oppo- 
site direction fall away from a height the direction of the wind 
is changed in each. 

These quotations come from Zotl, Handbuch der Forstwirth- 
schaft im Hochgebirge, 1831, which the author considers the 
best contribution to this subject. As to means of determining 
the prevailing wind direction, Zotl intimates that direction of 
fallen trees(less so bent trees), and the side on which open-stand 
trees are more strongly rooted and rougher in the bark, are 
significant; further is to be noted where the most snow or foliage 
litter is drifted (in the lee!), since the bare spots more readily 
become impoverished these furnish an exact picture of the most 
exposed places in regular gradations, from which with other 
observations not only for the locality in question, but generally 
useful deductions regarding the direction of winds may be 
made. The moss in the upper portions of tree trunks is to be 
found more developed on the leeward, because of the drying 
effect of the wind on the other side (disturbing or correcting 
somewhat the same means for a compass direction). On 
plateaus where the winds come frequently from all sides this 
moss cover is also uncertain as to its position. Other inter- 
esting practical observations are recorded. On p. 252-3 a tab- 
ulation is given of the conditions which increase or decrease 
the wind danger, with references to the literature, in which 
these moments are discussed. There are 16 points to be con- 
sidered, namely, location, topography, soil moisture and depth, 



Periodical Literature. 247 

mechanical conditions (change of center of gravity by snow, 
by deep crowns), boundaries, methods of subdivision and age 
class location, species (conifers, deciduous), system of man- 
agement, method of reforestation (sowing, planting, mixed 
growth, spacing), aftertreatment (thinnings, pruning) harvest 
(progress of fellings, lines of attack, advance growth), age, 
density, root development, diseases, damage by game. Each 
one of these moments on which the damage depends is dis- 
cussed at length. The author concludes with an appeal for the 
establishment of an organized effort to secure storm statistics. 

In this connection we may call attention to another elaborate 
most exhaustive, separately printed, study by Oberforster Ei- 
fert Foist lie he Sturm- Beobachtungen im Mittelgebirge„ 62 pp. 
(a dissertation for the doctorate at Tubingen 1903) referring 
especially to conditions in the (Wurtemberg) Black Forest. 
Much of what is discussed in Bargman's essay naturally appears 
here again, only in different, more abstract and, we confess of- 
ten less clear exposition. The main object of the essay is 
stated: "To show by means of an example in a given territory, 
how further statistics' should be gathered; what is to be observ- 
ed and which general questions can by such uniform method of 
observation possibly be settled." 

The discussion is divided into three parts. The first (A) 
treats of the points to be noted in observations of wind damage; 
the second (B) explains the observations actually made in the 
territory; the third (C) discusses the practical conclusions for 
forest management. As each part is concluded with a resume 
we can confine ourselves to a reproduction of these: 

A. 1.) The direction in which trees are thrown, if contin- 
uously observed, gives the best means for determining wind 
direction. 

2.) The record, however, must pay attention to the details 
of the direction of fall in the following manner: 

a.) If great divergence of the direction occurs in a given 
windfall, those directions diverging from the main direction 
for which an explanation can be given, are to be noted sep- 
arately. 

b.) All other divergences, however many, must be re- 
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recorded as indicators of the vaiiations in direction of the 
wind. As a matter of principle, the averaging of these is to be • 
avoided. Both local divergences and time divergences, if they 
can be noted, should be kept separate for each observed dis- 
trict. 

c). In addition to these records of single cases, it is de- 
sirable to observe the connection of these with the progress 
of the meteorological phenomena at large. 

3). If records are kept in such detail, when compiled they 
will be reliable in determining the "ruling local" wind direc- 
tion and the possibly stable influence of local configuration. 

B. 1. The local observations made according to this pro- 
gram, develop, that while the prevalent winds were westerly, 
instead of the usually assumed S. W., an excess of N. W. winds 
was demonstrated for the locality, in the following proportions: 
In the valleys a very pronounced, almost exclusive persistent 
N. W. direction; on the plateau partially S.W., but mainly con- 
tinuously changeable from S.W. to N.W., principally W.N.W. 
direction. Single cases from other directions (N.E. and E. 
and thunderstorms from S) observed. 

2. Explanation of these local directions by means of local 
topography at least with reference to valley influence proven, 
for other parts at least probable. 

3. There are indications that similar influences can be 
asserted for other localities in the middle Alps. 

4. Comparison between these and the described conditions 
in high alpine localities shows, besides points in common, 
differences with regard to the influence of exposure and to 
vertical wind direction (up-mountain, down-mountain, in-valley, 
out-valley) which explain themselves by the more precise dif- 
ferences of heights and angle of slopes in the high Alps. 
Especially the ' 'overfall 1 ' wind is fouud in both localities, but 
in the middle Alps determined by very definite topographic 
conditions. 

C. 1. A pronounced local variation having been observed 
from the usual W direction as stated under Bl, therefore 

2. Practically the management must change its methods 
with reference to the observed divergence, namely in the 
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valleys seeking protection against the NW winds, on the 
plateaus seeking protection in several directions on opposite 
sides. 

3. The main aim must be here, even more than elsewhere, 
to create independent felling series. But protective measures 
of regulation and of silviculture will have different value in 
different situations: the former remain still of value in situa- 
tions with a prevalent one-sided direction, silvicultural meth- 
ods must mainly be relied upon where variability of wind- 
direction and hence protection in several directions is required. 
For this most difficult problem the author gives the following 
hints in the body of the work. After calling attention to the 
necessity of careful local observation by the manager and to 
the impossibility of generalizing until many local experiences 
have been compared, he points out for his own district the pro- 
per points of attack with fellings in different situations (to the 
windward of slopes, to the leeward on mountain heads etc). 
On the plateaus the felling series consists of two broad com- 
partments with 500 to 700-yard sides, the division lines at 45° 
to WNW, the average of the variable wind direction; the front 
corner lying wedge-shaped to the NS line. In this case (tak- 
ing for granted that proper severance fellings have been made) 
the fellings and regeneration must begin at the opposite cor- 
ner i.e. from ESE or £ and proceed on the diagonal towards 
the front corner, the felling line either a straight one parallel 
to the NS line or better still wedge shape or cresent shape 
with the center far ahead of the ends, so that the regeneration 
(natural or artificial) on the middle line progresses faster than 
at the ends, taking care at these most endangered points to se- 
cure a many-storied regeneration and other wind protections 
through retarding height-growth by cover, cutting back, prun- 
ing etc, by planting wide, (developing stout front trees) and in 
quincunetby belated repair planting, planting a windmantle and 
employing any other means which will make the edges more 
windfirm. This progress of the felling line does not open 
points of attack either to NW or SW or W and the manner of 
regeneration secures a stand sloping more or less in three di- 
rections. 
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4. As regards the measures to be considered in forest 
regulation the following tenets appear settled for the district: 
1. a.) need of local adaptation of the sequence of fellings to the 
observed local wind directions, b.) locally different rotations ac- 
cording to exposure and degree of wind danger; c.) the different 
felling series to be kept somewhat independent of the two for- 
mer prescriptions. 2. For further investigations regarding 
the formation of felling series the following hints are derived 
from the observations so far made: a.) it is probable that the 
choice of position of felling lines need not always be influenced 
by the change of aspect, but only in relation to the actually 
observed wind-direction with reference to the aspect, which is 
variable; b.) an influence of the locally determined wind direc- 
tions on the choice of the directions of rides is demonstrated or 
at least indicated in that probably the wedge-shape position 
towards the wind line promises more protection. 

The author closes similarly to the almost simultaneously 
written essay of Bargmann's with the hope for an increased 
activity in studying wind-statistics. The two essays, together, 
cover the subject probably as fully as it has never been cover- 
ed before. 

In this connection also there is a suggestive article on 
Aufforstungen in der Rhone-Ebene by Badoux in S. Z. F. p. 193 
in which the damage by wind is discussed from other points of 
view, namely from that of the biological influence. 

The region of the Rhone valley from Villeneuve to St. Maur- 
ice suffers from local (sea and land) winds, which are dis- 
agreeable to man and injure the growth of fruit trees. Quot- 
ing Mathey: "The wind has the same mechanical effect on 
plants as the water on a rock, smoothing and wearing it off. 
The one side protects the other. On the windward the crippled 
branches produce neither buds nor fruit. All the vegetable 
life is performed on the leward side. In a small compass we 
have here the picture of the protective forest and the protected 
forest." Agriculture also is suffering and it is believed that 
with deforestation things have become worse, hence a move- 
ment for reforestation was started in 1890, and in 1903 came to 
a head, the State assisting to the extent of 25 per cent. Some 
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15,000 trees were planted along roads and canals and some 170 
acres of wind-breaks, of 50 to 100 yards width; the state on its 
three strips used a mixture of spruce, fir and white pine, with 
some alder, ash and oak, while Populus Canadensis was largely 
used by the communes. This has not so far come up 
to expectation, and it is claimed that the pyramid poplar would 
not only have done better, but furnishes a better wood for the 
saw. 

From the discussions before the Swiss Forstverein by 
Dr. Fankhauser on Erfakrungen uber Wildbachverbauungen und 
Aufforslungen (S. Z. F. p. 182 ff) we extract the following gen- 
erally interesting statements. 

In long-continued rains when leaves, branched and soil cover 
are thoroughly drenched, the power of the forest to retain 
water is lost: just as a fully soaked sponge, it cannot take up any 
more water or at least no more than the soil absorbs. In the 
single torrents with relatively confined basins, in opposition to 
those composed of several brooks, almost without exception it 
is the sudden cloud-burst-like rains of hardly an hour's dura- 
tion which cause the greatest destruction.^ The idea that the 
forest alone could prevent the damage caused by abnormally 
large rains, nobody entertains. Even the engineering works lose 
their effect under some conditions. Yet we may consider as 
proved that reforestation may not only be merely an adjunct and 
assistance to the engineering works, but on steep slopes of a 
basin it is the principal condition for the permanence of the 
engineering works. The cheaper forestation, which brings 
with it cessation of further abuse of the soil by pasturing and 
vegetation, should precede the engineering works, a new low 
vegetation making the latter often unnecessary. One ex- 
perience of this fact is cited. 

In the same journal p 201 ff are described with good illustra- 
tions the engineering and reboisement work of a particular 
perimeter. The description of another such works with illus- 
trations and detailed costs ($44,000) designed to prevent snow- 
slides is found on p 256 ff of the same journal. 

An excellent illustration and brief description of a snow- 
slide, one of the many which have caused unusual havoc in 
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Switzerland is found in S. Z. F. p 163. In this case round 10 
million cubic feet of snow slid down, the snowmasses measur- 
ing: with a length of 400 yards, 25 to 40 yards in width and 6 
to 8 yards in height breaking through a stand of 700-year-old 
beeches, specially preserved with regard to this snow danger. 

Those interested in the reforestation of waste mountain 
sides will find in 1 Die Tatigkeit der Karst-aufforstungskom- 
mission etc. fur 1903 (C. F. p 371 ff ) detailed information of 
value regarding method and cost of regaining for useful pro- 
duction these well known limestone wastes. 

Over 3 million trees were planted; we note among the 
species used besides the native pines, spruce, larch and alder 
also Robinia, Larix leptolepis> Gingko, Pinus Tkrnbergi, 
P. cxcelsa, P. laricio, P. Parolini, which latter species coming 
from the Pyrenees seems to have found considerable favor. 

The report of the 4th session of the German Forstverein in 
1903 is found in Z. F. J. p 448 ff. The question of forest 
management in association is specially fully treated (p452-456), 
which for Prussia was called into existence in 1875, but as so 
far only 25,000 acres have come under such management, the 
success is not brilliant. Propositions to make this attempt for 
securing a conservative management of woodlots were pro- 
pounded. 

In the discussion on reforestation of the moors and heaths of 
Northwest Germany in the same report (p 456 ff) we find 
some silvicultural notes of interest. Since 1876, the State, 
provinces of Hanover and Schleswig,and private owners have re- 
forested about 45,000 acres of heath, of which a large share in 
the wellknown Ltineburg heath, the soil conditions of which are 
pure sand with sour humus on top and impenetrable iron ore 
below. The results have been most satisfactory, showing 
that the country too poor for agricultural use produces good 
timber, the oldest plantings having already furnished harvests. 
Deep soil culture and breaking through the bog iron ore is nec- 
essary. The best tree has proved in Schleswig the spruce, 
which likes the sea climate and after a slow juvenile period 
grows rapidly, but suffers from the winds on the outside, where 
a protective wind mantle of Mountain pine (P. uncinata) and 
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fir is recommended. The Scotch pine apparently adapted to 
such sites has failed, dying off when planted pure in 20 to 30 
years, keeping better in mixtures, although even then undesir- 
able. So are White pine, Austrian pine and larch, of exotics 
only Picea Siic/iensis (!) 

In Hanover, Lilneburg heath, climatic conditions being 
somewhat different, the Scotch pine pure or mixed with spruce 
has done well; birch, robinia, oak and other deciduous trees 
have also been introduced. Liming has been found advantage- 
ous when planting. 

In C. F. p 216 ff is to be found a description of the fire 
watch tower designed and patented by Oberforster Seitz, a 
model of which was exhibited at St. Louis and awarded a gold 
medal. The clever feature of it lies in the manner in which 
a fire is located and its location signaled so that any one hav- 
ing the key and seeing the signal can also locate it with pre- 
cision from any part of the district. The device consists of a 
fixed disk which is placed on a table in the watchroom of the 
tower and located with reference to the points of the compass; 
the outer circle is divided radially into 90 parts, each part con- 
taining a color and form scheme which is to be used for signal 
designating the direction, colored blocks of different forms 
which can be hung out in varying combination corresponding 
to the scheme. Centered on a pivot is a movable metal disk 
which covers the Colored disk, except for one section. Sights 
above this opening permit precise ranging of the same with 
reference to a fire. Names of localities lying in the various 
directions are printed on the disk in proper distribution. 
The rangers and foresters carrying a small reproduction of the 
color-disk can with the help of a map readily approximate the 
direction, especially if two towers signal the location, on the 
principle of triangulation. Large signal disks are placed on 
roads and near villages for the purpose of acquainting people 
with the signals. Additional signals and fish horns (which 
carry 2 to 3 miles) are used to convey other information. 

The towers are used in a complex of several districts, pri- 
vate and State property, one tower commanding about 4,000 
acres, the tower itself costs about $100 and the annual cost is 
figured at about 1 cent per acre for the season. 
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An interesting account of damage by hail is given in C. F. 
p238-244 with illustrations, by K. Bohmerle. 

The hailstorm occurred in June and beyond some broken 
foliage and brush no particular damage seemed to have been 
done; but next spring it was noted that in a young beech 
growth the leaders were almost all dead and the bark on the 
stormside was peeling, and deep wounds callusing over were 
seen underneath. After 10 years the damage was still visible. 

Records of damage by Nematus abietum Htg., a wasp living 
on spruce foliage and doing considerable injury and of damage 
by smoke is to be found in A. F. J. p284-283 with notes of 
treatment. 

Methods of combating Armellaria mcllea, a fungus injuri- 
ous to conifers attacking them at the root, are discussed in a 
leaflet of the Biological Division of the Imperial Health De- 
partment of Germany, briefed in A. F. J. p 293-4. Grubbing 
out infested trees and stocks, and isolation by ditches, as is 
usual with all root fungi, are the only remedies. 

Three other such leaflets, on the mole, on Nectria cinna- 
barina, on combating- weeds are also discussed in the same 
place. 

A longer article by Forestassessor Gieseler on Der Spanner, 
frass in der Let z linger Heide (Z. F. J. p 432ff.) is of interest 
mainly by the manner of discussing the results of the damage 
by this geometrid insect (Fidotiia piniaria) and the experience 
that chickens were found quite effective in combating the pest 
(see Quarterly vol. II p 36). 

A note on the use of a bacillus (B. typhi murium) for com- 
bating mice is found in Z. F. J. p539 based upon experiments 
which were thoroughly satisfactory, leading to application on a 
large scale. 

The pieces of bread inoculated with the bacillus are laid 
into drain-tiles to protect them against the weather, in rows 10 
paces apart (to facilitate finding them). Oats poisoned with 
strychnine was placed in comparison. The bacillus treatment 
was found much more effective and very much cheaper, namely 
about one.fif th. One thousand bread pieces were laid out at 
about 35 cents, of which three quarters for the labor. 
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IV. ' 

A rather more curious and interesting than valuable piece of 
work has been performed by a British-India forester, Gustasp, 
in preparing a thesis on Das Stockholz, (A. F. J. pp. 229-230), 
which discusses in painstaking manner the significance, use and 
manner of harvesting root-wood. The significance of this sort- 
ment the author finds, has lost more and more, probably be- 
cause of the increase in wages, which make it too expensive, 
for while the price obtainable per cord averages about $1.75, 
the cost of producing the cord is nearer $2.15. 

A note by v. Padberg in A. F. J. p. 341 refers to a govern- 
ment report on the Scandinavian trade in mine timber and may 
have an interest for owners of spruce lands, who desire to uti- 
lize the tops. The mine props from Scandinavia are mostly 
shipped to England. The long props are 10 to 15 feet long 
with 3 in. diameter on the small end, the short props from 2j£ 
feet rising by half-foot to 8 feet with corresponding diameters 
of 2% to 8 inches. Both kinds, sawed and partly or entirely 
barked, must be straight and sound, but can have knots, if 
sound. They are sold in English harbors by 72 feet length, in 
Scotch harbors by the hundred foot. The short props are also 
sold by the cubic fathom of 216 cubic feet. In freighting the 
Gotenburg Standard of 180 cubic feet or 5,097 cbm is specific 
unit. The three countries, Sweden, Norway, Finland export 
about 100 million cubic feet of this material, Gotenburg ship- 
ping about two thirds of the Swedish export. Prices are not 
given, but are stated as high. (We find in Timber Trades 
Journal quotation of 30 s. per load at English ports, which 
would be about 15 cents per cubic foot. ) 

Increase of wood prices is reported from the Forest Depart- 
ment of Hesse in the sales by bid for the year 1904 on a total 
sale of 1,800,000 cubic feet, which averaged 10.4 cents as against 
9.9 cents in the previous year, or over 5 per cent, increase. 
The differences were especially experienced in the following 
assortments: 
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Cents i 


per cubic foot. 


Increase. 




1004 


1903 


Per cent. 


Spruce saw timber 


13-5 


12.4 


8.4 


Pine timber 


11.3 


10.4 


8.6 


Oak railroad ties 


17.3 


16.4 


5.5 


Pine railroad ties 


12.3 


11.5 


7. 


Oak mine timber 


11. 2 


11. 1 


— 


Spruce mine timber 


8-3 


7.9 


5. 


Pine mine timber 


8. 


7.6 


5. 


The sale from the communal 


forests 


taking place 


3 weeks 



later produced still higher prices (A. F. J. p. 304) 

In S. Z. F. every month sales of timber in Swiss forests are 
recorded. Since much of this is stumpage — standing trees — 
a comparison with our stumpage prices are possible. In the 
September number it is noted that prices of saw timber have 
advanced from 5 to 10 per cent, over the previous year, and 
building timber 2 to 3 cents per cubic foot. To give an idea 
how prices run we translate a few items. 

20,000 cubic feet fir and spruce, 72 cubic feet per tree, down 
to 12 inch logs YlY\ cents per cubic foot, transport to rail 2% 
cent. 

54 trees down to 10 inch logs, 78 cu. ft. per tree $.18, transport 1.5c. 

fe n a <t c( (< c. iq q fi a n u .-« << u 

32 " building timber 39" " " " ."* 

40 " " " 29" " " " .13 " " 

240 telegraph poles 10 " " " " .08 " .3 

Pulpwood, spruce 4fc. p. cu. ft. (abqut $4.30 per cord.) 

The Bernese sawmillers have combined not to bid more than 
17 cents per cubic foot. On the other hand sales of logs in the 
French Cantons ( Vevey) are reported at 9 to 11 cents for small 
and 12 to 13 cents for larger logs near depot, while in Graubun- 
den log prices vary from 10 to 27 cents hovering mostly near 16 
to 17 cents, showing great differences in values short distances 
apart. With us stumpage even of White Pine has hardly 
reached 6c per cubic foot. 

At the Austrian Forestry Congress 1904 (C. F. 297ff) some 
generally interesting questions were discussed, namely, 
regulation of waterways and waterflow, means for pro- 
tecting firewood market against competition of coal, for which 
revision of railroad tariffs is suggested, and organization of 
small wood lot owners into associations for unit management. 
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Derbholz-Durchschnittszuwachs und Zuwachsbrozente fur 
Zwecke der IVirtksckaftseinricktung, by Haehnle (A. F. J. pp 219, 
222) gives two useful tabulations, based on the recognized yield 
tables for German species; the one of the normal average titn- 
berwood (over 3 inch) production in cubic contents for different 
rotations and the usual 5 site classes; the other percentic pro- 
duction in the last 10 and 20 years with or without preceding 
thinning. Such tables are useful in determining the rotation or 
profitable felling age. For us such tables are, to be sure, main- 
ly suggestive, as exhibiting laws of tree growth, but since the 
Norway spruce is at present so much planted in this country 
the figures referring to it may have more than educative interest- 
giving an indication of the future yield conditions. 

Annual Average Accretion of Spruce, 
(on main stand). 





Cubic fat per acre, over 3 


inch diameter. 






Year. 




Sits class. 










la 


I 


II 


HI 


IV 


V 


6o 


1745 


1515 


1044 


672 


4i5 


200 


8o 


1760 


1515 


1 158 


858 


615 


386 


IOO 




1430 


1 144 


886 


643 


429 


120 




1330 


I IOO 


858 


615 


400 


Percentic Accretion per year for 


ro years forward, on the 


main stand. 


Agi 














6o 


2.6 


2.6 


3.5 


4.9 


6.3 


10 


70 


1.8 


1.9 


2.5 


3.2 


3.4 


5.3 


80 




i-5 


1.9 


2.4 


2.6 


32 


90 




1.2 


1.4 


1.6 


1-8 


1.9 


IOO 




1.0 


1.1 


1.1 


1.2 


1.0 


no 




.6 


.8 


•9 


•9 


.6 



Many interesting differences in the behavior of species and 
the influence of different site classes appear, as for instance 
the large accretion per cent of the poorer sites still prevailing 
in the 60th year and the equalization on all site classes in the 
100th year. 

Percentic calculation has on account of its simplicity largely 
superseded the former usage of estimates by cubic contents. 

In this connection the statement of the author is interesting, 
that density of the stand alone probably does not influence the 
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accretion per cent except when brought about by sudden inter- 
ferences of nature or man, effecting a rapid continued change 
in the accretion. Under ordinary circumstances for practical 
uses it would be admissible to assume that to a smaller volume 
due to more open stand corresponds a proportionately smaller 
accretion than that given in the normal yield tables, e. g. a stand 
.7 of accretion density would have only .7 of the normal curre' 
accretion. If this surmise be true, then such tables could 1x 
used for estimating accretion per cents on imperfect stands. 

Most interesting laws of growth are developed in Schiffel; 
Wuchsgesetzenormaler Fichten bestaendem Mittheilungen aus dem 
forstlichen Versuchswesen Oesterreichs, 39 Heft. Wien 1904, 
which is reviewed at length (in Z. F. J. p 465-471) by Dr. 
Schwappach, praising the work as of permanent value and sug- 
gestive for the methods of making yield tables and still more 
the management of spruce forest. 

Based upon Schiffels work on form and volume of spruce the 
following 5 formulae are developed to bring out relations of 
average diameter (d), height (h) and form factor (f). 

1) df = a (h + -£-) . in which a is a constant, variable accord- 
ing to site but not to density. 

From this the next formula for f is developed. 

2) f = b( h »5 ), good for any site except for the constant 
b, which varies with both site and density. 

These two formulae combined, if -£- =c, assume the following 
form: 

3)d== h+11.2 

These three formulae permit by mere calculation to construct 
the development of the volume of the average tree of a yield 
table for full density, if the height development is known. 

For the total cross section area and number of trees the form- 
ulae are 

4) a = i V h - k; 5) n = j Vh-k 

a 

in which i and k are constants variable with the site. 

The combination of the four formulae gives the total bole 
volume of a stand as function of h and d. 
6) V =± V( h -k)(h + -f) 
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With these f ormulae,if only the height curve is known and the 
constants, yield tables for the main stand can be constructed. 

Schiffel distinguishes degree of density (Schlussgrad) and 
form of density (Schlussform); the degree is determined by the 
relation of the cross section area of a given stand to that of a 
normal stand, while the form of density depends on the number 
of trees (density of stock) of which three grades are recognized, 
dense, medium, open. 

Regarding the influence of form density, the following laws 
(for spruce) are advanced: "With the same age and site, the 
trees in a stand grown up in more open positions, are higher 
and stouter than those of the denser stand," and "All trees of 
the same stand, which are stouter than the average tree have 
approximately the same form height as this one." 

"The average trees of the medium and open stand occur also 
in the dense stand, but are stouter than the average tree of the 
latter, hence their form height is the same as that of the average 
tree of the dense stand." 

The constant having been determined for the three degrees 
of density, all desired information needed for a yield table can 
be calculated. 

Regarding the clearing process, under the assumption that it 
begins when the crown length sinks under 90 per cent, of the 
bole length, it is found that this time has arrived on the best 
site when in the dense stand the height is 8.5 feet, in medium 
stand at a height of 14 feet, in the open stand at 22.5 feet; the 
corresponding values for poorest site being 5, 7, 9.5 feet. 

A new way for determining site classes is used, namely 8 
classes differentiated by yields,varyinglOO M from 300 to 1,100 
M p. ha., the roman figure denoting the hundred M, corres- 
ponding to the class, hence finally 24 yield tables are calculat- 
ed. A comparison with Schwappach's yield tables makes the 
calculated ones appear somewhat higher. 

Schiffel differs considerably from the prevailing practices 
and brings novel and important propositions like the following: 

Generally the practice in planting spruce forest allows 2,000 
to 2,500 plants per acre, thinnings are to be moderate until the 
40th or 50th year, so that a clear bole for about 2 A of the height 
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is attained, when severer thinnings are begun. Schiffel con- 
siders it a mistake to work for an early clearing of boles, be- 
cause thereby the number of assimilating organs and the cor- 
responding accretion are for a longer or shorter time reduced, 
a loss which cannot be made good later, hence, so far as con- 
siderations of soil conditions do not make denser planting 
desirable, he recommends only 1,000 plants per acre on best 
and 1,500 on good sites (the number used by the N. Y. College 
of Forestry!) and thinning as soon as branches begin to touch 
and die, this interference to be continued so that a dying of 
the lower branches is delayed until the stand has reached at 
least 16 feet in height, on the better sites even higher. The 
clearing of boles for half the bole is to have been accomplished not 
until the stand has reached or exceeded the maximum height- 
growth rate. In the polewood as much as possible a uniform 
distribution of good trees is to be attempted, cutting out 
damaged, malformed and sickly ones. 

After the clearing of the boles during the stage of maximum 
height-growth rate has been attained, the further thinnings in 
long intervals have only the object of forming the bole and 
preserving it clear for about half the shaft-length. 

This coincides somewhat with Schwappach's findings and 
that of others, that the volume accretion per acre of a given site 
cannot for any length of time be essentially increased through 
thinning. (It is mainly change in distribution of accretion on 
fewer individuals, hence more rapid individual development 
which is the object). 

Schiffel expects from his method a larger absolute volume 
production and higher money results on account of the stouter 
dimensions of his main harvest trees. 

The objections that the open stand will produce knotty 
wide-ringed,hence less valuable wood are met as regards clear- 
ing by reference to the experiences in Saxony with wide-spaced 
plantations. The quality, he thinks, dependent less on width 
of ring than relation of summerwood to width, which he con- 
siders dependent on site rather than density, a position which 
does not seem tenable in the light of investigations by Cieslar 
and Janka (see p. 230). 
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An article Ueber den Gang des laufend-fyhrlichen Zuwachses 
in Buchenbestdnden, by Prof. Schwappach (Z. F. J. p. 562ff), 
has interest for us mainly in its general results. 

The entering sentence is significant. "The more carefully 
and in detail we study the actual accretion of single stands on 
the experimental plots with numbered trees, the more striking 
appears the difference between actual development and the 
series of figures in the yield tables.' ' 

These, to be sure, are only intended for average statements 
of results under given treatment for average conditions and 
not of single stands. The studies on these have other signifi- 
cance, and are useful in other directions. Upon the basis of an 
analysis of tabulated detail measurements Schwappach sum- 
marizes the following deductions: 

1. The periodic average annual accretion (of beech stands) 
varies much more than is usually assumed. 

2. The usual methods of ascertaining accretion percents 
from the current accretion may therefore lead to considerable 
error. 

3. Hence control of such determinations by comparing with 
yield tables which show the average accretion is desirable. 

4. On account of the great variations in the current accre- 
tion due to climatic and other influences, caution and long contin- 
ued observation alone permit conclusions as to the influence of 
measures of management. 

5. Besides physiological conditions, site and management 
the climatic influences are of moment. 

6. Periods of drouth during the growing season, especially 
spring and first part of summer are very unfavorable. 

7. Besides the amount, the manner of precipitation and the 
temperature are of greatest influence on the accretion. 

Ueber Formzahlengleichungen und deren forstmathematische 
Verwertung, by Dr. Oskar Simony (A. F. J. pp. 177-182) is a 
resume by himself of the author's own larger contribution to 
forest mensuration under the same title. 

Simony is probably the foremost forest worker in securing 
scientific basis for forest mensuration. He is the father of the 
well known volume formula: V = \ 2 ( a* + at ) — a* , the 
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areas (a) being measured at %, H> % of the tree, which led to 
Schiffel's formula for cubing (V=l (.62a* + .61ai— .23ai) fj. 
This and other approximate formulas are investigateda nalyt- 
ically to find the simplest and most generally applicable. 
Schiffel's formula a» to its approximate correctness is found 
entirely satisfactory from mathematical considerations as it 
has proved so empirically. There is an eminently practical 
value in finding from specific volume tables of the different 
species the corresponding form factor equations, because a 
smaller number of measurements suffices to deduce the form- 
ula, than is required for the construction of good volume tables; 
besides such an equation considerably increases the average 
exactness of the table. The interesting suggestion* is made 
that these mathematical investigations may be utilized in other 
directions, as for instance in the study of the morphology of 
trees. The article is full of mathematical detail, to which we 
must refer the reader. 

When owing to higher prices, closer measurement of wood 
will have become a necessity, finer practically applicable 
methods will be needed. 

In a lengthy article (C. F. pp. 186-203) Ueber die Kubierung 
handelsmdssig bearbeiteter Ifolzer und uber die Beurtheilung dcr 
Vollholzigkeit von Rundholz, the well known exponent of modern 
forest mensuration, A Schiffel, develops approximation form- 
ulas for practical use in determining cubic contents of com- 
mercial hewn timbers or beams in a log and for a practical ex- 
pression for the taper of such timbers. He divides the first 
problem into an inquiry regarding the measurement of the 
cross section area and regarding the cubic contents. 

He finds that the formula for a waney-edge square or oblong 
face beam, whose waney edge does not exceed one-fifth of the 
width of the beam, when a=width, b=height, s=waney edge, 
then A(area)=a X b-s* with an error of .58 per cent, for square 
and somewhat less favorable for oblong faces, if a:b 
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exceeds 3:4. If the waney edges appear uneven — logs are 
rarely circular — take the arithmetic mean of two or four 
measurements. 

In hewn timbers variations of cross sections are greater. 
If the waney edge is more than one-fifth of the beam width, 
the error of the formula may be over 2 per cent., but by chang- 
ing the formula to A=ab — .8 s 2 the error is kept within 1 per- 
cent. 

When the hewn face s does not exceed half the diameter d 
and only two faces are hewn, the formula A=(?+ b ) 2 J is 
admissible, or, the formula A=?J is developed, in which 
u 2 =(d ,r ) 2 , derived from the equation of the area of a circle 
( a =<^ ; dj=n . d 2 = u*. a== u» =T u| ¥ ) # For s > j, the formula 

for waney-edge beams is applicable. It is pointed out that the 
frequently used so-called French formula A= (5 ) 2 is liable to 
errors of over 1 per cent. 

For a half round beam, if the hewn face does not exceed 
\ , the area can be stated A=l.Sr 2 which will be not much above 
1 per cent, in error; railroad tie shapes can be treated like 
waney-edge beams. For the contents of a log which has been 
slabbed, as long as the proportion of width to depth of the slab 
does not* exceed 10 to 1, the formula A=.68 a b will be correct 
within an error of 1.2 per cent. 

The cubic contents are of course found by multiplying with 
the length. In case of variable profiles, as long as beams are 
squared to two thirds their length and only the last third is left 
waney with an edge not exceeding one-fifth of the beam width, 
the contents figured by a b 1 will not be found more than 1 per- 
cent, higher than those figured for a waney-edge beam of the 
whole length. If beams vary in their cross section, then even 
approximate precision can be attained only by sectional 
measuring, multiplying with the lengths for which each shape 
continues. 

For the practical determination of taper, Schiffel makes 
reference to his so called form quotient (see Forestry Quarterly 
vol. I, p. 9.) after showing that a useful expression can be 
found neither in the absolute amount of diameter decrease per 
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foot, nor in its relation to the base diameter. If, however, on two 
or more cones two diameters are chosen at a proportionate part 
of the length, say at }i and % of it, and are compared, there 
appears a constant relation. 

The quotient of the two, no matter how long the cones or 
trees or how variable the taper, remains the same, and can 
therefore be used to designate the taper. 

For tree forms, which are not cones, this is of course only 
approximately true, but sufficiently so to permit the use of the 
relation and to make for instance the scale for conifers: 

When dM-d% is below .40 the bole is very tapering 
" " " " " .40 and .50 moderately tapering 
" " " " " .50 and.60 full wooded 

.60 and over very full wooBed. 

With some variation the form quotient derived in the same 
manner from the diameters at V\ and % of its length can be used 
to designate the taper of a stick, log or pole; the variation being 
required because the length of the lacking end is unknown. For 
the purpose of systematic discussion rather than with a view of 
practical use four different kinds of sticks are differentiated. 

Poles, i. e. trees from which not more than one-fifth of the 
length at the top is removed; by a number of measurements it 
is found, that the scale can be formed as: 

Very tapering when form quotient below .60 

moderately tapering " '" " between .60 and .65 

full wooded " V " " .65 and .70 

very full wooded " " " " .70 and over. 

Long workwood i. e. when one-quarter of the tree length was 
removed from the top; the taper classes lie between .65 as the 
lowest and .75 or over the highest. 

Building wood, in which the small diameter is prescribed to 
be in relation to the length or to another diameter, to be used 
for special purposes or containing several log lengths; here the 
scale moves between .70 arid .80. When form quotient is 
below .70 the stick is too tapering for satisfactory use. 

Finally saw logs, i. e. cuts of at least 12 feet to 40 feet 
lengths at most. Here the consideration of top length is 
entirely excluded, but a 12 foot log is taken as standard and it 
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is determined what taper it may have without incurring over 
much loss in sawing. In most cases the relation of smaller 
and larger diameter would suffice except for butt logs. The 
opinion is expressed that for a 12 foot log the form quotient 
must be at least .90 to be saleable and for longer logs, when 
in any part of it of two diameters 6 feet apart the smaller is not 
less than 90 per cent, of the larger. 

For further detail we must refer the reader to the article. 
The author disclaims having exhausted the subject, but has 
intended merely to point the way how to secure practically 
useful data. 

The question of developing a practically useful, mathemati- 
cally sufficiently exact and easily applied formula for cubingtrees 
and sticks is also discussed by Prof. Zwicky, Ueber Stamm- 
kubierungen (S. Z. F. p 205 ff.) He developes the formula 
Y= eii (a^x®*)), the areas (or their diameters) having been 
measured at 1-20 and 1-80 of the total length, the error 
being usually within 1 per cent. The use of one area 
(or diameter) in the middle is shown to lead to considerable 
errors and as giving satisfactory results only when the stem 
form is parabolic i. e. excrescent. 

In the report of a meeting of the Wurtemberg Forstverein 
(A. F. J. p 306 ff) appears a soilrent and forestrent calculation 
for the two forest districts visited on the Suabian Alp, which, 
since such calculations based on real conditions are rare, de- 
serves reproduction. The calculations were made for the ro- 
tations in use, based on beech sites. 



Siteclass 
Beech, ioo years 

Spruce, 8o years 
Spruce, 70 years 
Spruce & Beech, 8o years 
Spruce & Beech, 70 years 
Ash & Maple, 120 years 
Natural regeneration 
Artificial reforestation 



I 
1.85 

36.75 
49.74 
38.37 
57 

10.05 
12.45 



Soilrent. 

II III 

o o 

(or negative) 
3.20 



25.08 
26.31 



4.10 
7.50 



IV 
o 

7.29 



14.28 8.28 



o 
o 



o 
o 



(or negative) 
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Hence the beech forest at 100 year rotation except on best 
sites, is entirely unprofitable, while spruce with 80 and 70 year 
rotations is 20 to 25 times as profitable, and 3 to 6 times as 
profitable as Ash and Maple at 120 years. Note the difference 
in results with artificial and natural regeneration. 

The forest rent for the same localities figured out as follows: 



Sitedass. 


I 


II 


111 


IV 


Beech, ioo years 


56.42 


37.55 


25.19 


14.56 


Spruce, 8o years 


165.00 


120.00 


78.50 


51.00 


Spruce, 70 years 

Spruce & Beech, 80 years 


157.00 
172.60 


126.00 


83.20 


54.50 


Spruce & Beech, 70 years 


162.20 








Ash & Maple, 120 years 










Artificial 


151.00 


106.50 


53.80 


35.00 


Natural 


151.50 


107.20 


54.30 


35.5o 



In other words, spruce in 70 to 80 year rotation compared 
with 100 year beech gives an annual net income of 3 to 4 times 
as large. "The Wurtemberg State Forest Department could 
today have an annual net income of over $500,000 in excess of 
its present income from the Alp forests, if, similar to the Sax- 
on forest management, it had at the beginning of last century 
systematically changed from beech to spruce." 

Die Reinertragslehre in der Gegenwari by A. Schiffel, an art- 
icle which we briefed on p 186 of the present volume, has pro- 
voked a reply by Guttenberg (C. F. p. 227 ff) and a counter 
reply by Schiffel (C F. p. 271 ff), which those who have not 
yet come to a conclusion satisfactory to themselves may find 
useful in clearing conceptions on this difficult financial ques- 
tion. 

Dr. Martin continues his critical comparison of the most 
important forest technical and political measures of German 
and non-German forest administrations through the numbers 
of Z. F. J. for July, August, September, these three numbers 
being devoted to Austrian practice and policies. 

VI 

The Statistisches Jahrbuch des K. K. Ackerbauministerium's 
tut das Jahr 1900. Drittes Heft, Forst r Jagd-, Moormnd Torf- 
statistic Wien 1903 is briefed in C. F. p. 289-9. Austria's* to- 
tal forest area is round 24 million acres, of which hardly 8 per 
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cent, belong to the state, but altogether over' 10 per cent, are 
under state administration, private forests comprise over 14 
million acres and the balance is owned by communities and 
institutes. The proportion of conifer, deciduous and mixed 
forest is about as 6 to 2 to 1.8; the systems of management are 
timber forest, selection forest, standard coppice and coppice 
represented in proportion as 5.5:2.8 : .2 : 1.2, the large share 
of selection forest being due to the mountainous condition of 
the territory. The average annual accretion is 46 cubic feet 
per acre for the timber forest with 45 per cent, workwood, 36 
cubic feet for standard coppice with 20 per cent workwood, and 
33 cubic feet for coppice with 11 per cent, workwood. There 
were 1835 examined and 1636 not examined foresters and over 
27000 rangers- employed. Day wages for men at planting 
work vary from 24c. to 80c. in one region; from 65c. to $1.25 
in another region. Austria is very much developed in wood 
industries; besides a great variety of wood consuming factor- 
ies, there are over 61000 saw mills, (nearly twice as many 
as in the U. S. but probably smaller) and 253 pulp mills, the 
latter using over 400,000 cords of wood. 

For Bavaria the statistics for the years 1899 to 1901, are 
published in Mittheilungen aus der Staatsiorstverwaltung^ vom 
K. Staatsministerium der Finanzen, 3 Heft % Mane ken, 1903, and 
referred to in C. F. p. 290, also S. Z* F. p. 221 ff. 

Total forest area round 6.5 million acres of which 36 per 
cent, state lands or round 2.3 million acres and 50 per cent, 
private, the balance communal and institute forest. 

The total cost of the administration was $4,560,000 as against 
the total income of 10 million dollars, leaving net 53 per cent, 
or about $2.35 per acre, In 1900 and 1901 there occurred 212 
fires, which destroyed 670 acres. (I) 

To assist private endeavor the state distributes annually 
about 35 million plants. 

In 1901 there were cut in the state forests at the rate of 106 
cubic feet per acre of which 42 per cent, workwood as against 
72 cubic feet in 1897, the price averaging 3.6 cents, about 12c. 
for the workwood, and a net result per acre of over $4.00. It 
is interesting to note how the income for Nebennutzungen of 
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nearly $300,000, »(13 cents per acre) is composed; grazing and 
meadows, $59,000; stone and soil, $42,000; peat $43,000; litter 
for stable use, $81,000; bark, $14,000; the chase $65,000; others, 
seed, berries, naval stores, $51,000. The personell at the 
main office comprises 11 professional foresters with 8 clerks 
and other officials; in the inspection 73 professional and over 
75 non professional; in the field over 1000 foresters and 1330 
rangers. 

In spite of the depressing condition of trade in Prussia^ last 
year's financial result of the forest administration makes an 
excellent showing and together with the railroad administration 
has averted not only the expected necessity of a loan of $17,000, 
000 but left a surplus. Prussia in its government railroads, 
forests, mines, farms etc. possesses an active investment which 
is worth twice the government debt. The forest budget for 1903 
(A. F. J. p 232 ff) closed with a surplus of over $12,000,000, 
an increase of round $2,250,000 above the preceding year. 

For 1904 the income from the 7 million acres of state forest 
is estimated at 20 million dollars, the expenditures at 12 million 
dollars, of which $70,000 for educational and scientific purposes, 
and 1.3 million for purchase of lands and special improvements. 

The personell consists of 914 officials of higher rank and 
4,636 of lower rank. 

A comparative table shows that in the 10 years from 1893 the 
results of wood sales have increased nearly 50 per cent, appar- 
ently all attributable to increase of cost in building and saw 
material, while firewood sales have hardly changed, the average 
of three years (1900-2) on altogether 318,000,000 cubic feet 
being for the former class about $15,000,000, for firewood not 
quite $6,000,000 or 30 per cent, of the whole; the average price 
being 6.4c per cubic foot for the whole. The expenditures have 
also increased from round $9,000,000 in 1894 to $11,000,000 in 
1903 and are to be increased for the present year by another 
$750,000. Among the extraordinary expenditures of $1,300,000 
the St. Louis Exposition was provided for with $25,000, of 
which $10,000 for experts to study forest conditions and trade 
in the United States. 
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A table in Z. F. J. p 390-1 shows the progress of reforesta- 
tion of waste lands in Prussia for 1903. Since 1883 the waste 
area in the hands of the state increased by 34,000 acres, the total 
acquired during the 20 years being round 215,000 acres of which 
still 85,000 acres or 1.43 per cent, of the Prussian Forest Domain 
remain in waste condition, the reforestation having proceeded 
at the rate of about 9,000 acres per year for the 20 years. 

In the Resultate der Forstverwaltung im Regierungsbezirk 
Wiesbaden (A: F. J. pp 227-229), which is published annually 
by the government, interesting revelations of the results of 
forest management of a smaller territory than the entire state 
of Prussia are made. 

The area of forest is somewhat less than 600,000 acres of which 
less than one quarter belongs to the state, and nearly three 
quarters to towns and institutes mostly under state surveillance, 
private forest being practically unimportant. • The cut per acre 
in both state and communal forest was in 1901 round 72 cubic 
feet with a saw timber per cent, of 18 to 19 (See the previous 
year's statement on p 124 of this volume). The net income of 
the state forests is round $4.00 per acre (90 per cent, for wood) 
with an expenditure of $2.12. The state also pays $110,000 
towards the administration of the communal forests or 36 per- 
cent, of the communal expenditures; the communities con- 
tributing about 5 cents per acre for administration and 10 cents 
for rangers on about 40,000 acres. The wood prices were for 
workwood 9c per cubic foot and somewhat over 4c for firewood, 
the average price for the 95 million cubic feet of all description 
harvested in the state forests about 5.4 cents (cut, in the 
woods). The net money yield for the last 16 years has con- 
stantly risen and nearly doubled in that period; in the com- 
munal forests the rise has also taken place but not to the same 
extent. The income from the chase ($5500 in state forests and 
$80,000 in the communal) has also constantly grown, namely 
55 per cent, and 128 per cent, respectively showing the value 
of a properly managed hunting ground. 

Dr. Schwappach, the well known author, has published (as 
Mittheilungen des deutschen Forstvereins No. 2,1904) statistical 
data on the yield of German forests in 1902 which cover, how- 
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ever, only about 37 per cent, of the total area. Very high 
yields are reported from the communal forest of Baden-Baden 
with 230(!) cubic feet per acre and a few others of about 150 
cubic feet, while low ones go down to 24 cubic feet. The forest 
named had an income over expenses of nearly $16(!) per acre, 
while the best state administrations make from $4.35 to $5.25 
(Saxony, Wurtemberg, Baden). In the matter of costs the 
difference in the different state administrations is not so very 
great, Prussia, the lowest, spending on the local management 
less than 50c per acre and from that up the range ends in 
Saxony with $1.00. The amount spent on forest planting is 
astonishingly small, hovering around 20 cents per acre except 
in Hesse which spends over 50 cents. 

Little definite information regarding forestry work in Italy 
is attainable, but lately L'Alpe the organ for the society pro 
montibus et silvis, published in Bologna, the only forestry 
journal in the Italian language, brought some seemingly 
authentic information regarding efforts of reforestation. 

During the years 1867 to 1902 there were submitted 1005 
projects with an area of round 125,000 acres of which about 
56,000 acres have been reforested at an expense of $1,240,000 
to which in 1903 were added about 2,200 acres at $100,000. 

The expense is divided about half and half for engineering 
works and planting. 

A statistical table on p. 600, Z. F. J. shows the progress of 
the efforts in Prussia to get rid of old servitudes encumbering 
the forest property, an important measure in the improvement 
of forest management. 

An elaborate article on determinig railroad rates for wood on 
the Prussian railways by Dr. Mammen runs through four num- 
bers of Z. F. J. beginning on p. 366. Its contents are natur- 
ally mainly of local interest except as they develop the methods 
of determining such rates. 

A brief note by Dr. Jentsch on the commerce of Quebracho 
wood from Argentine Republic in Z. F. J. p. 513-516, 
is based upon a consular report. This tanning material is 
exported in logs, chips (about 250,000 tons) and extract. The lat- 
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ter method is gaining ground since 1899, two large factories and 
several smaller ones in Argentina and those in Paraguay furnish- 
ing about 1,500,000 tons, which require in_the average 40,000 
trees such as may be found according to the distributibn of trees 
in tropical countries on about 100,000 acres, 2 trees to the acre. 
With the absence of good means of transportation and roads, 
so far only areas not more than 15 miles from either the Parana 
river or the single railroad can be considered at present, other- 
wise the field of supply appears still unknown. 

In an article on the regulation of wages for wood choppers, 
(A. F. J. p. 314 ff), in which the erection of woodchoppers* huts- 
Clogging camps) is advocated, the following notes of interest 
on woodchopper's earnings occur. (The figures refer to the 
region around Darmstadt). The woodchoppers turn out no 
larger amounts in softwoods than in hardwoods, but as the 
latter is better paid, they can make 8 to 9c. per hour, while in 
softwoods only 7 to 8 cents. 

A note by Guse on the Russian State forest administration 
based on the Ruski Wfadomosti, is found in C. F. p. 378-9. 

While in the middle of last century the income from the State 
forests amounted to about $500,000, in 1892 it was $10,000,000 
and in 1901 over $28,000,000, in addition to $10,000,000 free 
wood, the net income being $23,000,000, a remarkable increase 
due to a number of causes, but largely to better management, 
although this still leaves much to improve, and would require 
more than the $5,000,000 spent on the management. Of the 
round 650 million acres, (over 2-3 of the total forest area) only 
about 10 per cent, are worked under working plans and it is 
figured that if no more haste is made to regulate the exploita- 
tion of the rest it will take 300 years to do so. Only $50,000 
or one-half per cent, of the income goes to planting, (as against 
7.5 per cent, in Prussia). The distribution of these forest areas 
is very unfortunate, 75 per cent, are found in the most thinly 
settled districts, where only 17 per cent, of the population lives, 
while 30 per cent, of the people live where a deficiency of wood 
is felt. 

Another note by Guse on the forests of the Gouvernement 
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Arch an gel sk in C. F. p. 26, states that so far 15 million acres 
have been surveyed; how many more unsurveyed is not stated; 
an income of nearly $1,400,000 is derived by the government 
which owns the entire forest area. Thirty-four saw mills with 
6 million dollar business were active in 1901. The only attempt 
at conservative cutting is a diameter restriction namely 11 
inches for pine and larch at 7 meter (yard) length, for spruce 
at 6.5 meter. 

Still another note on Russian conditions by the same writer 
is found in Z. F. J. p. 380-385 on the basis of the annals of the 
Moscow Agricultural Institute, which contains a detailed des- 
cription of a forest property of about 250,000 acres, mainly 
pine and larch on the southern Ural Mountains in the basins of 
the Ural and Volga rivers, which gives a good idea of climatic, 
forestal and economic conditions of this semi-civilized country. 
A table of prices per tree paid by the lumbermen is of interest 
and another of the price of logs on the market at Orenburg and 
at Ufa. These prices range for trees from 16 to 36 inch diame- 
ter b. h. from $.85 to $6.75, and 20 foot pine logs from 4 to 27 
inch diameter from 75c. to $10.00. 

The making of a new working plan and a description of the 
old working plan and many other points afford interesting 
reading. 

A note on conditions of the forestry movement in Bulgaria 
on the basis of an official report to the German Government is 
found in Z. F. J. Aug. p. 519 ff. 

VII. 
In Waldwirthschaftliches (A. F. J. pp 216-219) Forstmeister 
Eulefeld deprecates the lack of legislation affording protection 
of forest properties against inconsiderate management of a 
neighbors property, especially with reference to wind danger 
induced by the neighbor's removal of a protecting stand; the 
laws of Baden, Wiirtemberg, Bavaria and Schwarzburg — Sond- 
ershausen are cited. The last named little dukedom seems to 
have the only and that most sweeping legislation which might 
afford a remedy; it is, however, rarely if ever applied: 
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"Every forest owner, who exceeds the limits of an orderly 
treatment of his property according to forestry principles with- 
out permission of the minister of the Interior will be punished 
by a fine np to $500 or prison up to 6 months." "On a private 
forest property of less than 35 acres no clearing: may be done 
without permission by the Ministry, Permission is, however, 
only to be withheld for reasons of proper forest management." 
The author urges the formation of Waldgenossenschaften y co-op- 
erative forest management, as a remedy. To secure immunity 
without such co-operation would require the maintenance of a 
safety-opening (severance strip) between adjoiners of 10 to 20 
yards, which would mean the loss from production of at least 4 
acres for each mile of property. 

A full account of the discussions regarding the new forest law 
in Sweden is, to be found in C. P. p 263-268, based upon a 
government report giving the opinions of the different pro- 
vinces and forest owners which was published in 1901. 

It was proposed that the management of all communal forests 
be undertaken by the state on payment of about 1.6 cents per 
acre (see note on Wurtemberg practice below) , several association 
forests were also to be placed under government supervision 
because there is no guarantee for their conservative adminis- 
tration otherwise, these to pay about lc per acre, 

For the control of private forests a dimension law was pro- 
posed by some, mere obligation, "to care for reproduction" by 
others; the latter general principle rather than the definite rule 
of diameter limit was adopted. 

In the discussions of the Wurtemberg Forstverein referred 
to before (A. F. J. p 308) one speaker gives interesting statisti- 
cal data on the waste lands of Wurtemberg and their reforesta- 
tion. Of the round 180,000 acres of wasteland in the Swabian 
Alps nearly half is fit for reforesting. For the beginning 
Pinus austriaca and divaricata are recommended, the former on 
lime soils, the latter on sandy soils, with birch, basswood and 
Robinia; every kind of existing growth is to be preserved for 
preservation of moisture. The cost of reforestation is estimated 
at somewhat over $6.00 per acre for planting. The methods of 
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State assistance in reforesting are discussed. Of other States 
it is stated that Baden of about 35,000 acres of waste has 
reforested in the years 1895-1900 nearly 10,000 acres and gave 
over $20,000 to private owners in aid. In Bavaria 42,000 acres 
are being so reforested. In Prussia from 1882-1892 over 
200,000 acres of waste and mismanaged woodlands were bought 
by the State at an expenditure of $3,500,000 for the same 
purpose. 

An interesting article on the management of communal forests 
in Wurtemberg. ( Die Bewirthschaftung der Gemeindewaldungcn, 
by Dr. Eberhard, A. F. J. p 328) shows that State supervision 
under the ordinance of 1614 on the subject has persisted pretty 
well in the same manner till present times, and the mod- 
ern legislation of 1875 and 1902 has changed little that is 
essential. Most of the communal forests (440,000 acres) are 
managed directly by the State, only 70,000 acres being managed 
by independent foresters. For the administration of the for- 
mer the communities pay only about 8 cents per acre, while 
that for own account costs them 25 to 35 cents. The author 
shows by calculations that the actual cost to the State is 18.5 
cents, based upon the total cost of administration and allowing 
one-third more for the State forests. The State, therefore, 
contributes round $44000 a year for the maintenance of com- 
munal forests, which the author considers entirely unwarranted. 

The description of a virgin woods at Schattawa in the Bo- 
hemian mountains (S- Z. F. p. 173ff) is of interest in compari- 
son with our own so-called virgin woods. The age of the old- 
est spruces is estimated at 300, of firs at 500 years, with heights 
of over 170 feet. The are* is about 125 acres with a stand now 
of 10000 cubic feet per acre, but in the beginning of the Ws 
it was only 6150 cubic feet after the devastating wind storm of 
1870-71, showing how in the virgin woods changes in volume 
occur. Other interesting notes are made. 



Karl Urich, well-known even to American foresters through 
his method of selection of sample trees, died on April 26, after 
15 years of suffering. 

Prof. Gustav Hempel of the Bodenschule at Mariabrunn, 
Austria, known as one of the authors of the magnificent work 
on the Trees and Shrubs of the Forest, died on June 29th. 



NEWS AND NOTES. 

[The QUARTERLY takes it for granted that every Ameri- 
can forester or person interested in forestry sees Forestry and 
Irrigation^ the monthly publication of the American Forestry 
Association, which contains most if not all the current news in 
the American forestry world; hence this department is confined 
merely to matter of more intimate professional and personal in- 
terest and to short notes of observations, information, results 
of unfinished work, etc M which workers in the field wish to im- 
part. Contributions are invited from our readers. Ed.] 

In the department of forestry in the Michigan Agricultural 
College during the winter of 1902-3 some determinations of 
weight and fuel value of green wood were made. The average 
weight of 81.5 cords of 16-inch slab wood mostly beech and 
maple freshly cut was 1832 pounds. The average weight of 
five cords of green top wood, 36 inches long, mostly beech and 
maple was 2810 pounds. The 16-inch wood sold at $2 per cord 
and the 36-inch at $2.50 per cord delivered. Approximately 
the 16-inch wood sold for eleven cents per hundred pounds and 
the 36-inch at nine cents per hundred pounds. 

The heating value of different parts of the tree was determined 
from samples furnished to the chemical department of the col- 
lege and the determinations of that department are given in 
the accompanying table. More samples would, of course, be 
necessary in order to draw an absolutely safe conclusion. 
These should be taken as indicative only. The results are con- 
trary to the opinions of most people in regard to the heating 
value of limb wood as compared with body wood. 

Results of Determination of Heat Units in Beech and 

Hard Maple Wood Taken from Different Parts of the Tree. 
Sample Position Moisture Dry Matter B. T. U. per lb 



>. 




pei 


• cent 


percent 


greenwood 


dried wood 


2 


Beech, heart 
near stump 




25.2 


74.7 


7,258.0 


9,718.5 


7 


Maple, sap 
near top 




30.8 


69.2 


6,099.1 


8,813.3 


4 


Beech, limb 
2 in. diam. 




36.2 


63.8 


5,888.4 


9.2*7. 1 
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6 Maple, heart 32.8 


67.2 


5,870.8 


8,735.8 


near stump 








8 Maple, limb 35.7 


64.3 


5,817.2 


9,0458 


2 in. diam. 








5 Maple, sap 36.1 


63.9 


5,581.9 


8,735.8 


near stump 








1 Beech, sap 46.2 


59.8 


5,534-4 


9,253.5 


near stump 








3 Beech, sap 44- 1 


55.9 


5,086.6 


9,098.5 


near top 








Arranged according to the British thermal units (B. T. U.) 


per pound of original wood as 


taken from the pile, 


Wood cut 


in January a few days before samples 


were taken. 








E. 


B. Bogus. 



This spring marks the beginning of reforestation work upon 
the Michigan State Forest reserve in Roscommon County. The 
permanent force employed this season upon the reserve consist- 
ed of a forester and two rangers, working under the directions 
of the Forestry Warden, Prof. Roth, with headquarters at Ann 
Arbor. Plantation work has been done, consisting in the setting 
out of 30,000 White Pine, 10,000 Scotch Pine and 10,000 Norway 
Spruce. A thousand seedlings of Black Locust have also been 
set out, as an experiment. The planting has been done at in- 
tervals of 6 feet, the ground being prepared by means of mat- 
tocks. The area planted has been repeatedly burned over in 
past years. The ground cover consists mainly of Myrica asplcni- 
Mia (Sweet Fern) and of Carex Pennsylvania. Reproduction 
of valuable species is very limited, there being a small amount 
of Jack and Norway Pines (P. divaricata and P. resinosa) and 
still less of White Pine. There is a considerable amount of 
small coppice growth of scrub White, Red and Scarlet oaks. 

Extensive seed beds have been prepared, for the raising of 
seedlings to be used in plantation work in 1906. The following 
species and amounts have been planted: White Pine, IS lbs., 
Norway Spruce, 15 lbs., Scotch Pine, 10 lbs., 1 pound each of 
Jack Pine, Norway and Pinus Lambertiana\ # pound each of 
P. Cembra^P. tnonticola, P. ponderosa, P. rigida> Sequoia gigantea 
and Thuya gigantea. In addition to this, the Lombardy poplar 
cuttings and Black Walnut seedlings planted last year by the 
State Forest Commission have been transplanted. 
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The seed beds were made 4x40 feet, and the sowing was 
practically all broadcast. Owing to unfavorable soil and 
moisture conditions, it was necessary to give the ground a 
thorough soaking before sowing. The seeds were covered by 
means of moist soil sifted through a screen, and the beds were 
covered immediately by a mulch of straw held in place by poles. 
The use of artificial fertilizer was necessitated by the sandy 
composition of the soil. 

The senior class in forestry at the University of Michigan 
assisted in the prosecution of the above work. 

A determined effort will be made to protect the reserve and 
especially the seed beds and plantations from fire. 

It is a very gratifying and encouraging fact that the attitude 
of the people living in that section of the state occupied by the 
reserve has completely changed, and is now almost without 
exception favorable to the forestry policy adopted and now be- 
ing carried out by the state. 

The Michigan Foresters' Club held its first annual banquet 
at the Oyster Bay in Ann Arbor on the evening of April 8th. 
The affair was a marked success in every respect. The guests 
of honor were Dr. J. T. Clark of the U. S. Bureau of Forestry 
and R. C. Bryant, Cornell '00, Assistant Chief of the Philippine 
Forestry Bureau. 

Wesley Bradfield of the senior class in forestry at the Uni- 
versity of Michigan has been appointed Forester by the State 
Forest Commission and will serve upon the State Forest Re- 
serve in Roscommon County. 

Work upon the Saginaw Forest Farm, donated by Hon. Ar- 
thur Hill to the University of Michigan for forestry experiment, 
is progressing according to the plan outlined in Vol. II No. 2 
of the Forestry Quarterly. Over 100 species are now represent- 
ed in the arboretum, Robert Douglas* Sons, of Waukegan, 111., 
the veteran forest tree nurseryman, having generously devoted 
over $200 worth of plant stock toward this end. The sample 
plantations comprise about 35000 trees in addition to those in 
the arboretum. The species represented in the plantations are 
White Pine, Scotch Pine, Austrian Pine, Norway Spruce, Red 
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Fir, Hemlock, Larch, Balsam, Arbor Vitae, Sugar Maple, 
Beech, Catalpa, Locust, Tulip, Elm and Osage Orange. Seed 
beds have been laid out for the raising of seedlings for future 
plantation work. A system of lakes and drives has been laid 
out around the lake located on the farm. Both plantations and 
arboretum are arranged with a view to making the entire 
grounds into a beautiful park as well as a useful object lesson 
and means of education. 

This year the first term of the Junior class of the Yale For- 
est School opened on July 1st instead of in September as 
hitherto. The purpose of this change is to give more practical 
field work in Forest Mensuration and Silviculture than was pos- 
sible under the previous arrangement. The new summer term 
is conducted at Milford, Pike County, Pennsylvania, where the 
summer school of Forestry has held its sessions since 1901. 
The experiment has proved an unqualified success, fully meet- 
ing the anticipations of the officers of the school. 

The equipment at Milford has been considerably enlarged to 
meet the requirements of this new work. A new lecture hall 
and a mess hall and kitchen were erected by the family of Mr. a 
James W. Pinchot. The general camp equipment was extend- 
ed by the University to accommodate both the Junior class and 
the members of the Summer School. 

Twenty-one men registered in the Junior class in July. It 
is expected that this number will be increased when the class 
assembles in the fall. The work during the summer was con- 
ducted by Professor H. S. Graves. 

The Yale Summer School of Forestry completed its fourth 
annual session on August 18th. The number in attendance 
was sixteen, which was about the same as during previous 
years. Professor James W. Toumey was in charge of the 
work, assisted by Mr. Arthur H. Graves and Mr. E. E. Carter. 

A number of changes have been made in the curriculum of 
the Yale Forest School. The most important change is the 
addition of the summer term described in a previous paragraph. 
The time in the regular college year formerly occupied by 
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courses in Forest Mensuration and Silviculture is now devoted 
to new courses in Forest Engineering and Physiography. 
The course in Forest Engineering occupies three full days in 
the fall term. It is conducted by Assistant Professor Roy L. 
Marston. The course in Physiography is given by Prof. Her- 
bert E. Gregory, professor of Geology in the University. 

Dr. B. E. Fernow has been appointed to give the courses of 
Prof. Graves at the Yale Forest School during the latter's ab- 
sence on a tour around the world. 

The course in Forestry at Harvard University has been 
strengthened by the appointment of Mr. E. E. Carter as in- 
structor of Forestry. Mr. Carter graduated from Bowdoin 
College in 1902 and from the Yale Forest School in 1904. He 
will conduct the courses in Forest Mensuration, Lumbering 
and assist in a number of other courses. 

The following passed the Civil Service Examination for the 
position of Forest Assistant (formerly Field Assistant) held 
April 19th and 20th and were assigned as follows: 

DIVISION OF FOREST MANAGEMENT. 



W. H. Von Bayer, 


T. Margolin, 


H. H. Chapman, 


H. G. Merrill, 


H. W. Chittenden, 


A. B. Patterson, 


H. D. Everett, 


A. R. Powers, 


C. H. Farnum, (killed) 


S. J. Record, 


H. D. Foster, 


P. G. Redington, 


W. B. Greeley, 


C. G. Smith, 


R. H. Hawley, 


G. E. Tower, 


G. M. Homans, 


W. G. Weigle, 


P. D. Kelleter, 


K. W. Woodward, 


C. A. Lyford, 


R. Zon. 


DIVISION OF FOREST EXTENSION 


G. F. Baker, 


W. B. Hadley, 


H. P. Baker, 


C. Leavitt, 


F. W. Besley, 


G. B. Lull, 


J. M. Fetherolf, 


W. B. Mattoon, 


S. J. Flintham, 


A. L. Searle. 
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DIVISION OF FOREST PRODUCTS. 

R. W. Ayres, D. G. Kinney, 

H. J. Brown, M. Smith, Jr., 

H. B. Eastman, F. Dunlap. 

A number of these men, who had been members of the New 
York State College of Forestry and who pursued their studies 
after the collapse of that institution in Yale, Harvard and Mich- 
igan Universities received the degree of F. E. from Cornell 
University, altogether 31 students at these various forestry 
schools securing a degree. 

Mr. W. Greeley has been designated forester to the Diamond 
Match Co., on their California forest property. 

The following were? assigned to the Philippine Forestry 
Service: J. H. Bridges, W. H. Robbe. 

Mr. Hugh Baker has taken a position as instructor in forestry 
in Ames College, la. 

B. S. Viles, (Yale Forest School, 1904), has charge of Cor- 
bin Park, in New Hampshire. 

H. R. Bristol, is with Mr. Austin Cary examining spruce 
lands in Canada and Maine. 

The Bureau of Forestry issues monthly during the field seas- 
on a Field Programme, giving the assignments of its employes 
to various sections of the country and various sections of its 
work with their field addresses. We are glad to see that the 
once despised timber physics work receives now a good share 
of attention. In the August (midseason) circular there appear 
besides the 9 chiefs at Washington 183 names, of which 45 are 
assigned to general studies of various problems, 33 to dendro- 
logical studies, 26 to timber physics work, 22 to examinations 
of timberlands, 42 to the making or execution of working plans 
and 15 to nursery or planting work. 

Louisiana has entered the list of states with a forest policy, 
the register of the State Land Office having been designated 
commissioner of forestry, giving him $500 additional salary, 
who with four other citizens, unpaid, forms the forest com- 
mission. 
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A firewarden in each county, paid $2 per day when employed, 
with a chief fire warden paid $500 and empowered to spend up 
to $5000 form the machinery to stop forest fires. 

Dr. Schenck has published Compound Interest Tables for 
use by his students (and good for others) giving the factors 
for the usual four calculations up to 120 years and 6 per cent, 
which latter may sometimes be still of interest. The use of 
the term "aft- value" for future value, we fear, is too nautical 
to find entrance into forestry literature. 

Two notable German foresters visited this country during: 
the summer, official representatives of the Prussian Govern- 
ment, namely Oberforstmeister Riebel, Director of the Forest 
Academy at Eberswalde and Forstmeister Dr. Jentsch, Profess- 
or of the Forest Academy at Muenden. The principal object 
of their visit was in connection with the St. Louis exposition 
to study the forest conditions of the United States, with special 
reference to the probable competition in the future of the 
Southern pine supply. After an extended trip through the 
South these two experts visited the Adirondacks and the Cor- 
nell Forestry School tract for the purpose of reporting to their 
government on the methods pursued. 

In A. F. J. Apr. Dr. Gehrhardt gives a very full tabulation 
and discussion of the salaries and emoluments which the Ober- 
forster in the different German forest administrations receives, 
from which it appears that the larger states do not by any 
means pay the best salaries. The position of Oberforster or 
District Manager is in the larger administrations not secured 
before the age of 37, when the salary is, at best, less than $1,000 
and with age may rise finally, including other emoluments, to 
less than $2,000. 

The American Forestry Association has issued invitations 
to a "Forest Congress" (inaptly so called!) at Washington for 
the first week of January 1905, to last five days, the most 
elaborate organization and program having beed prepared, re- 
minders of the first American Forestry Congress at Cincinnati, 
23 years before. 
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